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HE title, ““A Generation of Science and 
® Young Generation,” is intended to 
be more than a “catchy” play on words. It 
is intended to point up one of the major 
characteristics of the era in which we are 
to live and our concern for the younger 
We 
The 


advances of the last twenty, fifty or one 


generation who are living with us. 


are living in a generation of science. 


hundred years in the area of science and 
technology have done more to shape and 
mold our lives and ways of living than 
We cer- 


tainly cannot afford to view society, history 


perhaps any other developments. 
or our work with children with pre-scien 
tific eves. Our major professional concern 
is our younger generation. We are con- 
cerned that our young people develop an 
awareness of the scientific, technological 
environment in which we live so that they 
can begin to understand and deal with the 
problems that they face in such a world. 
[ would like to describe very briefly three 
of the major developments in science and 
technology and then suggest what I con- 
sider may be one of our more fruitful ap- 
proaches to our work with children in such 
a context. Most of my experiences have 
been with older children and early adoles- 
cents. Some of what I say may be perti- 
nent only to that group; some of it may 


6 or 60. 


Three of the great developments in tech 


hold for children of all ages: 


nology, science and scientific study are: 
(1) The 
other than from animal muscles for doing 


utilization of forms of energy 


* Paper presented at the Annual Meeting of 
the National Council for Elementary Science, 
Cleveland, Ohio, February 6, 1953. 
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York, New York 


The 


mendous amounts of 


our work. (2) release of the tre- 


energy that are in- 


volved in holding material substances 


This 


nificant at this time ‘primarily because of 


together. source of energy is sig- 


its destructive potential. (3) Our in- 
creased knowledge and understanding of 
ourselves and our children. 

1. Man’s first 
the muscles in his 


sources of energy were 


own back, arms, and 


muscles of other 


Muscle 


source ol 


He harnessed the 


legs. 


animals much later. power re 
until 
Watt 


and others. The heat engine provided man 


mained the main energy 


the heat engine was developed by 


with a means of tapping the energy of the 


had 


sun that been stored in the form of 


wood, coal and oil. Our means for trans- 


mitting the energy developed in the heat 


engine were very inadequate. Machines 
such as lathes and looms had to be located 
near the engine or waterwheel so that the 
energy could be transmitted by belt, pulley 
or drive shaft. This form of energy utili 
zation and transmission required a great 
deal of toil, sweat and, seemingly, inevitable 
human misery. It was the era of the sweat 
shop and child labor. 

The electric generator and motor have 
changed this. Many of our factories can 
now be located at a considerable distance 
from our electric generators. This method 
of transmitting energy makes possible such 
new plants as the gigantic Kitimat devel- 
opment in British Columbia and the devel- 
opment of many of our industries in small, 
decentralized communities. For example, 
one of the largest industrial concerns in 


the United States is reputed to be plan- 








































220 ScIENCE EDUCATION 


ning to locate most of its new plants in 
cities of less than 10,000 population where 
the workers can live on small 4 or 5 acre 
farms within a radius of 50 miles of the 
factory. Of, perhaps, even greater import 
are the developments in electronics which 
can see, feel, hear, smell, calculate, tell 
time and thus relieve man of many of the 
routine tasks that he is still doing. Our 
younger generation will live in this emerg- 
ing world of new technology. 
have to be better educated. 

learn how to build, operate and repair an 


They will 
You cannot 


automatic machine tool by spending an 
afternoon on the job.. They may have more 
leisure time. It may very well be that 
in the future we will need to work with 
machines only four hours a day for three 
days a week rather than eight hours a 
day for five days. These are only a few 
of the possibilities opened up for our young 
generation by this developing technology. 

2. Certainly one of the great character- 
istics of this generation of science is a new 
source of energy of gigantic proportions 
that has been made available by the release 
of sub-atomic forces. Our first news of 
this release came when an atomic bomb 
was dropped at Hiroshima. It shook the 
world. This past November Ist we had 
the news of a “thermonuclear” release of 
energy. Theoretically, there is no limit to 
the possible size of such a fusion or hy- 
drogen bomb. It might be interesting to 
reflect upon the reception that this news 
received in the journals, newspapers and 
around our coffee tables. I, at least, heard 

Yet, this new 
development has made it possible for one 


very little discussion of it. 


or a few desperate men to wreak havoc 
among millions of other people. This 
herculean bomb hangs as a spectre over 
the future in which the younger generation 
will live. 

We are aware of it. The children in 
our metropolitan schools who crouch under 
their desks when the air raid signals blow, 
or the youngsters who listen to their older 
brothers talk about new weapons and the 
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inevitability of military service cannot help 
but be affected by these developments. 
Clellan Holmes has said that this has led 
to a “beat” generation. 
tion whether the younger generation is 
“beat.” 
doubt that our children find themselves in 
a troubled world in which these great 


I seriously ques- 


However, there seems to be little 


sources of energy may be used for good 
or ill. Indeed, I do not question that these 
immense problems, which undoubtedly will 
be with us for the foreseeable future, are 
already affecting the life and aspirations 
of our children. The hope of our parents 
that my chil- 
dren will not have as hard a time of it 


and grandparents that 


as I’ve had” now seems very inappropriate 
and I dare say is very seldom uttered. 
However, this state of affairs leaves us 
with a challenge. How can we work with 
our children and young people so that 
they will survive, live, thrive and grow 
in a world that has such potentialities for 
catastrophe and at the same time for boun- 
teous living? 

3. We are gaining understandings of 
children and their development that can 
help us to meet this challenge. To review 
the literature in this field is quite an 
ambitious undertaking. I will only cite 
two or three of the studies that seem to 
accent the profundity of the task of those 
of us who work with and guide the devel- 
opment of children. 

Madorah Smith has reported a study’ 
that, in minor details, might be questioned 
on methodological grounds, but the results 
seem to point to the overwhelming impor- 
tance of an individual’s early years that 
have so often been called formative. In 
this study the traits of six children as de- 
scribed in a copious journal kept by the 
mother of the children were compared with 
the traits that five of these six now have 
fifty years later. Their present traits were 
obtained from ratings by three judges who 

1 Madorah E. Smith, “A Comparison of Cer- 
tain Personality Traits as Rated in the Same 


Individuals in Childhood and Fifty Years Later,” 
Child Development, Vol. 23, No. 3 (Sept. 1952). 


En oo 





hz 


Ww 
di 
di 
th 
ac 


fo 


he 
Ww 
ta 
Se 
fa 
sl 
te 


St 


oO] 
t 








Octoser, 1953] 


know all five very well. The subjects were 
rated on 35 character traits. In 37% of 
the ratings there was no change over the 
fifty year period. In an additional 33% 
of the ratings there was a change of only 
one interval. Thus, for these people, 70% 
of their character traits were very similar 


to those that they displayed during their 
childhood fifty years earlier. 

Nestrick has reported a study of hobbies 
and leisure time activities of a random se- 
lection of men in Hempstead, Long Is- 
land.2_ Over one-half of these men par- 
ticipated in some kind of constructional 
activity as a hobby or leisure time activity. 
The striking note, however, is that, of 
these men who were engaged in some kind 
of constructional hobby, all but about 3% 
had participated in constructional activities 
between the ages of 6 and 18. This study 
would seein to indicate that, unless an in- 
dividual has participated in such activities 
during his childhood, it will be unlikely 
that he will embark on such activities in 
adult life. This leaves quite a challenge 
for those of us who work with children. 
Although suitable experiences during child- 
hood seem necessary, among these men it 
was found that experiences in the elemen- 
tary school followed by experience in the 
same activities in high school was the least 
favorable to participation in adult life. It 
should be pointed out that these men at- 
tended school 20 to 60 years ago. I’m 
sure our schools are now doing a better 
job. However, this study does indicate 
opportunities for us if we are to begin 
to resolve our dilemma. 

As we have seen, we have within our 
grasp the technological means whereby our 
younger generation may achieve a very 
high standard of living. However, we are 
beset by fears that are epitomized by the 
development of atomic and hydrogen bombs 
which could destroy much of what we 
now hold dear. Our children are living 

2 Nestrick, William Vergil, Constructional Ac 
tivities of Adult Males. New York: Bureau of 


Publications, Teachers College, Columbia Uni- 
versity, 1939. 
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in a world that is fraught with the possi- 
bilities of good and at the same time lad- 
ened with portenses of calamity. The 
studies that have been cited tend to sub- 
stantiate what our common sense has al- 
ways told us: that people by and large, 
will act throughout life in the ways that 
have been set during childhood. Thus it 
would seem quite reasonable to presume 
that those people who work with and di- 
rect young people during their early years 
have the greatest opportunities and respon- 
sibilities for helping young people to live 
in an age of dilemma. 

I would humbly suggest that it might 
be fruitful for us to use the concept of 
growth to focus our inquiries and direct 
our energies. 

The idea or concept of growth is a 
broad one. It involves both the body and 
personality. Our bodies have a certain 
capacity for growth. Our physical growth, 
for example, can be either arrested or en- 
hanced. Central African pygmies who are 
brought out of their environment and given 
a different diet tend to come closer to 
achieving their growth potential. In a 
similar manner our growth in other dimen- 
sions may be stunted. We may not recog- 
nize our vocational potentials, or we may 
not be cognizant of the possibilities for 
pleasure and problem-solving that may be 
derived from our discussions with other 
people. 

When we use the concept of growth as 
our focus, we will strive to help every 
child to grow from where he is now in 
directions that are unique for each indi- 
vidual. This resolves many difficulties. 
Individual differences are to be desired. 
Not only should the atmosphere be one in 
which individuals with differences will 
grow, but the wide range of experiences 
and capacities are important for growth. 
Many of our colleges and universities have 
long insisted on a diversified student body, 
because they feel that individual students 
can be helped to grow as the result of 
experiences with people who are quite dif- 
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ferent from them. Obviously, they haven't 
explored all the possibilities for building 
upon our differences so that we can all 
grow. The problem of evaluation also 
changes its complexion. If all children are 
different, have developed to a different de- 
gree, have different capacities in different 
directions and we strive to help each indi- 
vidual to grow in his own unique way, then 
to evaluate by comparing children would 
not seem to be very useful. Instead, we 
would evaluate not only what progress each 
individual has made but also in terms of 
what directions does it seem most likely we 
should try to progress in the future. 

Growth, as a frame of operation, erases 
some of our problems, but raises many 
more. The ideal school is one in which 
each individual will have the opportunity 
and encouragement to do the utmost in 
those directions that are unique to him. 
Our new sources of energy and technology 
may open up many new areas into which 
children and adults may grow. There will 
be new and more interesting jobs. How- 
ever, one of our great opportunities as 
teachers is to help young people to grow 
during the increased amount of leisure time 
that may become available. There are spe- 
cial and unique opportunities in the area 
of science. Whether our future lot be 
peace and prosperity or catastrophe, we 
should not be as limited in the things 
we can do as the farmer who once told 
me, “I can now do in a week the plowing 
that once took me a whole fall. But, it 
doesn’t help me, because all I know how 
to do is work.” 

Hobbies, leisure-time activities and ave- 
nues for self-expression must be found and 
developed and not handed out and assigned. 
Hobbies and leisure-time activities are of 
course only a part of the school program. 
However, it would seem that these activi- 


ties are worthy of greater emphasis and 
of the right kind. Nestrick’s study seems 
to indicate that many of the activities in 
the old schools became associated with im- 
position and restriction and thus growth 
was stunted. If growth is to be our aim, 
then liberal opportunities should be pro- 
vided for youngsters to explore and find 
activities that they enjoy. It may also in- 
volve trying something and dropping it if 
they decide that they don’t enjoy it. It 
may seem difficult, but we can sometimes 
be of help. We may not know how to 
help Johnny build a little radio set, but 
we may know who we can send him to 
to get help. We may not be sure how 
to set up a balanced aquarium, but we 
may remember the little pamphlet on our 
desk that gives illustrated. directions. We 
may have forgotten how homemade bread 
is made, but we may recall that the school 
on the air is to have a radio program on 
baking next week. Thus, we can work 
with youngsters to get the information that 
we need. Of greater importance, the 
youngsters become aware of a process for 
getting information and finding out how 
to do things. Of greatest importance, we 
are very pleasantly surprised when we dis- 
cover how much we grow ourselves. 

We are now apparently in an era in 
which our plight may become very good or 
very bad. Our parents and grandparents 
often said, “I hope my children will not 
have to face as tough and difficult times 
as we did.” This wish just doesn’t seem 
to fit this day and age. Instead, it may 
be that we should create opportunities and 
help our children to grow and to learn to 
grow. If they can learn this, they may 
be able to give direction to their future. In 
any case, it may be that we will have helped 
them to make the most of whatever 
happens. 











SCIENCE IN CALIFORNIA’S ELEMENTARY SCHOOL PROGRAM * 


HELEN HEFFERNAN 


California State Department of Education, Sacramento, California 


PEAKING before the North Carolina 

Academy of Science in May, 1952, Dr. 
W. C. George of the University of North 
Carolina said: 


As scientists and citizens it is our opportunity 
and obligation to strive to create and maintain 
the atmosphere of science, an atmosphere that 
contributes to the discovery of truth and the 
acquisition of understanding and in consequence 
tends toward the establishment of a 
guided by truth and reason. 


society 


Dr. George has expressed exceedingly 
well the motivation of professional workers 
who are guiding the growth and develop- 
ment of children and who are eager to see 
science given its proper emphasis in the 
curriculum of the elementary school. Our 
great interest in providing appropriate sci- 
ence experiences from kindergarten through 
the entire school period is not primarily 
because of a desire to develop the intellec- 
tual foundation which will produce a new 
drug, a new type of engine, or a new 
process. Rather, we see in well-selected 
science experiences the opportunity to in- 
still devotion to truth and straight thinking. 
St. Paul spoke in the spirit of science, when 
he said: “Prove all things; hold fast that 
which is good.” Our society is greatly in 
need of men and women who learn the 
that 


method over into thinking about human 


method of science and then carry 
affairs. 

The great material achievements of sci- 
ence are frequently contrasted with man’s 
failure to meet his moral and spiritual prob- 
As man invariably looks for a scape- 


goat to explain his shortcomings, science 


lems. 


has actually been blamed for this moral 
and spiritual failure. Our failure, however, 


* Paper presented at the Annual Meeting of 
the National Council for Elementary Science, 
Cleveland, Ohio, February 6, 1953. 

1W. C. George, The Responsibility of Scien- 
tists in This Era. School and Society, Vol. 76, 
No. 1982 (December 13, 1952), 369. 
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is not due to the application of the scien 
tific method to social problem; rather it lies 
in our failure to maintain the high ideals 
of intellectual honesty, when we consider 
problems in social and political fields, which 
efforts in the 


characterize all successful 


field of science. Civilization will progress 
as we learn to apply the same rigorous 
thinking to problems involving human rela- 
tions that is applied to problems confront- 
We 


need to be scientists bringing the methods 


ing the scientist in his laboratory. 


of science to bear on human problems 
which deeply affect human welfare. 

The place of science in the modern world 
is recognized by everyone. The applica- 
tion of science to technology has resulted 


in spectacular changes in all aspects of 


modern life. Everyone recognizes that 
we live in a world of accelerated change 
and tremendous complexity. The world 


has changed more in the lifetime of persons 
now living than in all previous recorded 
history. Many persons living today have 
witnessed the advent of such instruments of 
social change as the automobile, electricity, 
the X-ray, the movies, the radio, and the 
airplane. Astounding as it may seem in 
the light of these relatively recent develop- 
ments, we know these discoveries will be 
replaced by new inventions of even greater 
social consequence in the future. 

During very recent years new inventions 
have crowded in and are affecting indi- 
vidual and community life. 

Mount 
light 


telescope on 
billion 


reflecting 
human 


inch 
extends 


A 200 
Palomar 
years. 

Experimental aircraft has exceeded 1,000 miles 
an hour. 

A Navy pilot flying a jet plane photographed 
the setting sun three times on the same day 
between Florida and California. 


vision a 


Certainly science merits a place in the 
curriculum commensurate with its impor- 
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tance in life today. A curriculum is woe- 
fully obsolete which does not recognize 
the impact of science on contemporary life. 

That science has not been incorporated 
more quickly and effectively into the educa- 
tional program of our elementary schools 
is probably due to a number of reasons. 
It is due, in part, to the feeling of many 
teachers that they are inadequately pre- 
pared to give children proper guidance in 
science. This problem is in the process of 
being met. Programs of teacher education 
are beginning to prepare prospective teach- 
ers more effectively in this field. Many 
administrators and supervisors are working 
to provide opportunities for teachers in 
service to develop competence in the field 
of science. Increasingly, teachers with 
an interest in science are working along 
with their pupils to explore the field of 
science. The development of interests, ap- 
preciation, science concepts and scientific 
attitudes and methods are attainable under 
the guidance of a teacher who has a spirit 
of adventure even if his own knowledge 
has serious gaps which he recognizes only 
too well. 

In California, we have endeavored to 
serve teachers through the publication of 
resource material. For many years, with 
the co-operation of the science faculties of 
our state colleges, we made available a 
monthly publication under the title: Science 
Guide for Elementary Schools. In these 
bulletins we explored many aspects of 
science experience providing factual infor- 
mation and suggestions for teaching. In 
1945, we published a 400-page bound 
volume : Science in the Elementary School * 
and distributed some 25,000 copies to 
teachers. 

As interest in science grew, we made 
available basic State texts in science for 
all pupils in the elementary schools of the 
State. At the present time we have in 
preparation two basic texts in conservation 
for use at the fourth and the seventh grade 

2 Science in the Elementary School.  Sacra- 


mento: California State Department of Educa- 
tion, 1945. 
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levels. We expect to have manuscripts 
completed by January, 1954 and the books 
in the hands of children about a year later. 

Publications alone, no matter how ex- 
cellent, will not give teachers the inspira- 
tion needed to venture in to new fields. 
During the past year we have organized 
two councils on elementary school science 
—one in northern and one in southern 
California. These councils have held meet- 
ings and have developed a series of promis- 
ing projects. The activities in which the 
councils are presently engaged reflect the 
vitality of their plans. The following are 
illustrative : 

1. Workshop teams have been developed to 
provide practical demonstration workshops in 
response to requests from administrators and 
teacher organizations. 

2. Local districts are planning well-articulated 
twelve-year science programs with the help of 
science and education faculties of regional 
teacher-education institutions. 

3. Committees on science in general education 
are developing science library standards, stand- 
ard lists of equipment, workshops, extension 
courses, Saturday field trips. 

4. Committees are studying the preservice edu- 
cation of teachers in science and are endeavoring 
to secure less academic courses with practice in 
setting up simple biological and physical science 
equipment and with opportunity to work with 
children in presenting science experiences. 

5. Committees are working on camping and 
outdoor education projects designed to help chil- 
dren gain greater appreciation of nature, gain 
keener powers of observation, to develop lifelong 
interests, gain some knowledge of the charac- 
teristics of animals, understand the life cycle, 
understand the importance of conserving our 
natural resources. 

6. Committees are working on the evaluation 
of science materials in an effort to secure more 
reliable and more effective materials for use 
by children and teachers. 

7. Committees are considering the advisability 
of revising Science in the Elementary School or 
of producing a new basic volume to replace this 
one which is now out of print. 


The councils have an ambitious program 
of activities. Meetings are characterized 
by large attendance and great enthusiasm. 
From the first meeting of one of the coun- 
cils came plans to devote an issue of the 
California Journal of Elementary Education 
to science. The November, 1952 issue is 
indication of a vigorous interest resulting 
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in actual accomplishment. This issue will 
go into every elementary school in Cali- 
fornia to provide teachers with many prac- 
tical suggestions regarding their work in 
science. 

We are looking forward to some genuine 
“grass-roots” research studies in science 
curriculum from our council members dur- 
ing the next several years. All of these 
activities and services should make teachers 
feel more competent to work with children 
in the field of science. 

More significant than feelings of inade- 
quacy on the part of teachers in securing 
proper emphasis on science, however, has 
been the overcrowded curriculum of the 
elementary school. When asked what she 
liked or did not like about school one 
seven-year-old child said: 

School? Take off your things, sit down, stand 
up, go outside, put on your things, go home. 
Hurry! hurry! hurry! hurry! That’s school. 

Teachers and children everywhere feel 
this sense of hurry. The “course of study” 
in every school has so much to “cover” that 
children and teachers have little time for 
contemplation, thinking, experimentation 
or enjoyment in the process. Every cur- 
riculum maker recoils from proposals to 
add another “subject” to an already stag- 
gering burden of requirements in the ele- 
mentary school. Plenty of dead wood 
could be pruned out were it not for the 
grip of tradition. The importance of sci- 
ence and the natural interest of children 
in scientific phenomenon has led to all sorts 
of proposals of ways and means to in- 
corporate science into the school program. 

Sometimes school people suggest that 
science be handled “incidentally” at those 
times when children are attracted by the 
blooming of wild flowers, the behavior of 
an animal or insect, the migration of birds, 
or the phenomenon of heavier-than-air- 
craft or wireless communication. 

When children have such experiences 
interests, the 


and generate spontaneous 
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alert teacher naturally takes advantage of 
the situation to expand the children’s under- 
standing, but science is too important to be 
left entirely to chance. 

Other school people, in recognizing the 
importance of science, wish to set up a 
separate curriculum with a formal sequence 
in specific science experiences. This solu- 
tion poses a problem for teachers in an 
already crowded curriculum and may fail 
to help children see the significant relation- 
ship of science to all aspects of man’s life. 
Science may become another bookish sub- 
ject in a too bookish educational program. 

The trend in the modern elementary 
school curriculum is to organize learning 
around large areas of human experience 
rather than in terms of subject-matter cate- 
gories. The very purpose of such an or- 
ganization is to help children to see rela- 
tionships. For example, in a study of the 
dairy farm in the second grade children 
will be concerned with the production and 
distribution of dairy products, the work of 
the dairy farmer, the importance of dairy 
products as food, pasteurization, sanitary 
handling of milk, how people in other lands 
and at other times have 
for dairy products. An 


met their need 
examination of 
such an area of experience involves history 
and geography, but it also involves science, 
health considerations, government regula- 
tions, and it may involve music, art, litera- 
ture, mathematics and the skills of 
and written language. 


oral 
In other words, we 
must not think of a unit on the dairy farm 
as social studies with related science but 
rather as an area of human experience 
which encompasses all of the fields of sub- 
ject matter and which draws appropriate 
content from each. 

In promoting more attention to science 
in the elementary school, we are definitely 
not adding another subject, but we are 
deepening and broadening experiences with 
content which will provide a sound basis 
for thinking and action. 











ELEMENTARY SCIENCE AS IT RELATES TO THE 


DEVELOPMENTAL PROBLEMS OF CHILDREN * 


Joun G. NAVARRA 


Teachers College, Columbia University, New York, New York 


HE first notion one may adopt in ap- 
en aching such a topic is that a concept 
of science and a concept of the develop- 
mental problems of children are rather dis- 
tinct items. If one were so inclined—one 
may further assume that since these two 
concepts seem to be distinct—the relation 
of science to the developmental problems 
of children probably should be approached 
through procedures which would assess the 
developmental tasks and designate certain 
experiences which (one would hope) might 
aid the child in achieving the task. Such 
procedures have been adopted by various 
groups and they have designated a number 
of tasks which are accomplished at “vari- 
ous levels of development.” For example, 
one such task deals with the achievement 
of an appropriate “dependence-independ- 
ence” pattern. Let me hasten to say, | 
do not intend to follow such a procedure. 

Rather than entertaining grand generali- 
zations concerning the developmental prob- 
lems of children, I propose to deal with 
limited, specific instances which have as 
their basis what a child has done and what 
has been an item of concern for a child in 
the course of his development. This ap- 
proach has been selected because, in the 
past, concepts of the developmental process 
have tended to place severe limitations upon 
the experiences labeled science which were 
designated for children in the elementary, 
school. ‘The hypothesis with which I shall 
operate is that an extended analysis of 
some concerns of children may provide 
+1 


specific handles with which the task can be 


approached. The concerns which will be 


analyzed may, in a sense, be thought of 


as developmental problems. 


* Paper presented at the Annual Meeting of 


the National Council for Elementary Science, 
Cleveland, Ohio, February 6, 1953. 


PROCESS IS EVIDENT AS THE CHILD COPES 
WITH CONCERNS 

A specific instance which I propose to 
examine has as its subject a young child. 
The child is referred to as L.B. in this 
record, and at the time of this particular 
record he was three years and seven months 
of age. 

This is the report of a concern which 
engaged L.B. There had been a snowfall 
and the ground outside the house was cov- 
ered with snow. However, the snow which 
covered the ground at the front of the 
house had been exposed to the direct rays 
of the sun all morning and most of this 
snow had melted. L.B. had been playing 
in the house all morning and during the 
course of the morning he had looked out 
various windows a number of times. On 
one occasion L.B. looked out a window 
which was located at the front of the 
house and almost immediately he inquired, 
“Didn’t it snow out front?” L.B. didn’t 
wait for an answer. He ran to the rear 
of the house, looked out the kitchen win- 
dow, and exclaimed, “Oh! See! It snowed 
out here.” He paused, and then said, “It 
snowed in Dr. Fabriele’s yard, too.”’” Then 
L.B. stated in a _ thoughtful manner, 
“Where does the snow go? That snow can 
be all our sugar.” 

This record could be viewed as evidence 
of what this particular child does not know. 
True, it does indicate what the child 
doesn’t know. However, more important 
from a developmental point of view, the 
item of concern has grown out of the 
child’s interaction with his environment. 

There are indications that during play 
this child was making observations which 
he internalized although the observations 
were not germane to the main directions 
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of his play. must have 


been aware of the snow which covered the 


Obviously, L.B. 


ground at the rear of the house in order 
for him to raise the question as to whether 
it snowed out front. Along with his aware- 
ness of the snow at the rear of the house, 
he must also have had a type of expecta- 
One 
may crudely suggest that the expectation 
might be: “When it snows out back—it 
snows out front.” 


tion as to the extent of a snowfall. 


Now, we shall designate this expecta- 
tion, which the child has been postulated 
to have, as an hypothesis. 
ber that I am 
from the 


Please remem- 
this 
the child’s behavior 


building construct 
records of 
and verbalization. When this hypothesis 
did not check with his experience, he went 
to the rear of the house to verify the ob- 
servation that he must have made during 
play, i.e., “it snowed out back.” 

L.B. 


this point. 


observation at 
He checked and noted that it 
had also snowed in the yard next door. It 
may be suggested that L.B. is examining 
and attempting to clarify for himself a 
question such as—What is the extent of 
a snowfall? Remember—L.B. has not ex- 
plicitly stated this question. I am hypoth- 
esizing that his behavior indicates that he 


also extended his 


is oriented to some crude approximation 
of such a question. 

L.B. has raised the question—*Where 
does the snow go?” if we carry this theo- 
retical construct of the meaning of the 
child’s behavior and verbalization a step 
further, one may state that L.B. is sticking 
to his first hypothesis that, “When it snows 
out back—it snows out front.” However, 
the question he has raised seems to imply: 
What happened to the snow which should 
be at the front of the house? 

There is a necessity to make inferences 
in the interpretation of the process used by 
the child as he copes with his concerns. 
The inferences must be made because in 
a free situation the child apparently tends 
to verbalize only his conclusions and does 
not fill us in on the 


intermediate steps 


ELEMENTARY SCIENCE 227 


which lead to the conclusion. Thus we 


have such statements as, “That snow can 
be all our sugar.” In effect, the child may 
be saying that when I go outside to play 
I shall use that snow as if it were sugar. 
could be 


Further constructs made using 


this last statement of the child as the basis. 
A FUNCTION OF 


SCIENCE AND THI 


BEHAVIOR OF CHILDREN 


The significant aspect of the record as 
reported seems to be that the child in the 
process of interaction with his environment 
develops concerns which he copes with by 
observation and interpretation of the events 
in his environment. 
child 


when one considers that an important di 


This behavior of the 


assumes much greater significance 


mension of science is to make the events 
of the environment explicable. If | 


may 
be granted the privilege of making a grand 


that thi 
process of the interpretation of the environ 


generalization, it would appear 
ment which we call science is an extension 
and refinement of activity which is obsery- 
able in children and this activity has prob 
ably existed as a component of all 
intelligent behavior throughout the history 
of mankind. Thus, | 


such a concept of science and such 


would infer that 
con 
cept of the developmental concerns of chil 
dren are very similar in their motivation 
and origins. 

Now—it is not very difficult to use this 
function of this 


children in an advantageous manner. How 


science and behavior of 
ever, it seems imperative that the fusion 
of these two compatible processes should 
be accomplished by the classroom teache1 
The child’s 


and the process which he employs dictates 


very nature of the concerns 


this position. | that the advar 


suggest 


tageous fusion can be accomplished in 
realistic surroundings with the full know] 
edge that all proposals must be possible 
for teachers as well as children. 

I wish to examine a situation in which 
the fusion of the two processes occurred 


Such an examination may suggest a few 
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factors which are important in the integra- 
tion and effective implementation of sci- 
ence with the developmental problems of 
children. The surroundings in this situa- 
tion were very realistic. The record is 
one of a four-year-old girl called Fatima. 
She attends a day care center in a severely 
underprivileged neighborhood of a large 
city. 

Fatima and the other children in the 
four year old group were taken to the 
outdoor play area one December afternoon. 
The children were playing with a ladder, 
crates, and some old planks. All of the 
children were quite active, and Fatima 
who had collided with Mrs. G., the teacher, 
pulled at her coat and said, “I’m cold. 
Why is it so cold today?” Mrs. G. replied, 
“The sun is farther away than in summer. 
It’s winter you know.” Let me hasten to 
say that we realize Mrs. G.’s reply was 
not correct. However, the four-year-old’s 
reaction was quite significant. Fatima 
turned and looked at the sun. <A frown 
gradually spread over her face and in the 
next half second she ran in the general 
direction of the sun. Fatima ran about 
fifteen feet—then stopped—continued to 
look at the sun and in a rather reflective 
tone stated, “I’m cold.” She continued to 
look at the sun, but she reversed her direc- 
tion and began walking backwards for 
about ten feet. Fatima ran to a bench 
which she stood upon, and she again turned 
toward the sun. Apparently not content, 
she began climbing the jungle gym. At 
each new level of the jungle gym she would 
stop and look at the sun. Then, without 
further comment, she got down and skipped 
off to another area of the play field. 

It seems to be very evident that one 
would have difficulty building a compre- 
hensive picture of the concerns of children 
on the child’s verbalizations alone. One 
must continually interpret the verbaliza- 
tions and the overt behavior of the child. 
Briefly, this record could be interpreted as 
follows: The child has expressed a con- 
cern. An adult has offered an explanation. 
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The last part of the record seems to imply 
that the child is making a crude test of 
the information which has been supplied. 
The child’s conclusion, if any, was not 
verbalized. Remember that I am not im- 
plying that this is standard procedure for 
all children, but rather, I am stating that 
this is what happened in a _ particular 
instance. 

It is quite evident that Mrs. G. supplied 
Fatima with an incorrect explanation. 
However, the strengths in the situation 
become evident when one views Fatima’s 
behavior. The information when once 
given did not stifle the inquisitiveness of 
the child. Rather, the information pro- 
vided a point of departure for further in- 
quisitiveness. This would seem to be an 
important factor which contributed to the 
positive aspects of the encounter. 

A logical question would seem to be: 
What was the prime contribution which 
stimulated the further growth of inquisi- 
tiveness? Mrs. G. who was with this pre- 
school group has not had much profes- 
sional training, and this day care center 
is not a part of a regularly constituted 
public school system. However, Mrs. G. 
is a person with a great deal of feeling, 
love, and respect for children. I would 
suggest that these qualities and the genu- 
ine permissive attitude of Mrs. G. are the 
contributory facets which have turned an 
otherwise poor situation into a more posi- 
tive experience. 

It is true, that the information Mrs. G. 
supplied was not correct. However, this 
is something which is quite understandable 
when each of us considers the areas in 
which we would hesitate to speak with any 
degree of assurance. The realistic ap- 
proach must make basic provision for the 
realization that progress is based upon a 
developmental revision of erroneous infor- 
mation. It is entirely feasible that we 
accept the position that the teacher can 
be wrong as long as the strengths in the 
situation compensate. One of the pre- 
eminent factors as we look for the relation- 
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ship between elementary science and the 
developmental concerns of children seems 
to be that information—right or wrong— 
should not inhibit the child’s inquisitiveness 
or impair the child’s ability to resolve his 
concern in a satsfactory manner. 

A CHILD 


RESOLVING A PROBLEM 


A pertinent question seems to be—How 
have children coped with developmental 
concerns in a manner which preserved the 
child’s inquisitiveness and ability to move 
in the direction of resolving the concern? 
The analysis will be directed toward a 
specific instance rather than a generalized 
approach. 

A sequence of four records has been 
selected from a comprehensive study of a 
The 
records deal with four individual instances 


young child which is in progress. 


over a period of about four months during 
the child’s fourth year. 
Record 1—July 21, 1951—8:30 P.M. 

L.B.’s mother was preparing to give him a 
bath. L.B. was standing alongside the bath tub 
watching the water flow into the tub. As he 
watched, he held his hand under the falling water 
and inquired, “Where does the water come 
from—the wall?” 

The tub was a modern type and the 
fixtures were attached directly to the wall. 
All the pipes were concealed in the wall. 
Thus, the child actually saw a spout with 
To the child 
it would appear as though the water were 
coming from the wall. An adult would 
have difficulty in raising such a question 


the water issuing from it. 


since the adult would “see” more than 
is actually in the present field. The adult 
would “see” the pipes which have been 


hidden in the wall. However, the young 
child must rely upon what is before him. 
This item of concern has arisen for the 
child, because of the conditions in the en- 
vironment. That is, important features and 
relationships are not accessible for the 
This would seem to 
indicate an area for contribution by ele- 
mentary 


child’s inspection. 


can be 
made available which allow the child to 


science. Experiences 
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become aware of and cope with relation- 
ships in a direct way, as they become per- 
sistent items of concern for him. 

It is significant that as the concern was 
verbalized, the child followed the statement 
of the concern by a two word question. 
This question could be interpreted as an 
hypothesis which the child has put forth. 
This hypothesis may be: the water comes 
from the wall. 

Record 2—August 4, 1951—3:00 P.M. 

L.B., his mother and father were spending the 
weekend at Neshanic, New Jersey. The water 
there is procured from springs and wells. L.B. 
saw springs and streams flowing into an artificial 
lake which was in the of being built. 
L.B. watched water being pumped from a well. 
The only conversation noted at the time 
L.B.’s request, “I want a drink of water.” 
worked the pump handle to fill a glass 
water. 


process 


was 
L.B. 


with 


It is important to indicate that+this rec- 
ord was one of many entries made on that 
particular day. This record is significant 
to an observer only as it is viewed in 
relation to the other three records which 
The 


significance of this particular record was 


are being presented in this sequence. 


not evident at the time the entry was made. 


Record 3—October 7, 1951—5:00 A.M 

In the early morning, L.B. awakened his 
mother and asked for a water. L.B. 
took a few sips of water and asked, “Does water 
get sour?” Mother that it didn’t, 
and L.B. replied, “Then leave it there on the 


table for me. I'll drink it tomorrow.” As he 


glass of 


answered 


began to snuggle under the covers he asked, 
“How does water come into the house?” 
When one is aware of the hour at 


which this. entry was made, it is entirely 
understandable that no reply was given to 
the child’s question. However, the hour 
is of some importance since it indicates 
the persistence of this problem, for this 
child during the course of his development. 
A period of some ten weeks has passed 
since the first entry was made. 

Record 4—November 29, 1951—9 :00 A.M. 

L.B. was watching his mother prepare for his 
bath. Water was flowing into the tub. L.B. 
inquired, “Where does the water come from?” 
His mother replied, “From a large lake.” L.B. 
pointed toward the wall and asked, “How does 
it get into the house? Is there a pump in there?” 
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Now, I suggest that these four entries 
are a record of a child who is moving in 
the direction of resolving a problem which 
was of a rather persistent nature for him 
during more than four months of his de- 
velopment. Let’s underline the important 
features of the four records. L.B. at first 
seemed to indicate that the water was prob- 
ably in the wall. Approximately two 
weeks later he saw an artificial lake and 
a number of springs and streams. He also 
saw and used a pump although he did not 
verbalize concerning these experiences. A 
trifle more than eight weeks intervened 
before he again sought information which 
was pertinent to his original concern. How- 
ever, at this time (5:00 A.M.) he had 
revised his concern. The question was 
now, “How does the water come into the 
house?” » Apparently he had rejected his 
original hypothesis that the water was in 
the wall. Then, seven weeks after this 
verbalized revision, L.B. advanced the hy- 
pothesis that maybe there is a pump in 
that wall. 

As one examines the child’s thinking 
process in these records, one is impressed 
that the conclusions are quite logical. This 
is particularly apparent when one realizes 
that the child is basing his conclusions 
on rather concrete experience. His con 
clusions are inferred from what he sees 
and hears. The child’s hypothesis making 
draws on wide ranges of events which 
he has experienced. It seems that the 
only limitation in the child’s thinking proc 
ess is the limitation which is imposed by 


restricted experience. 


BROADENING THE CHILD'S EXPERIENCE 

If the child’s ability to cope with his 
developmental concerns is hampered by his 
limited experiences, then elementary sci- 
ence has a significant contribution to make 
in the resolution of developmental prob 
lems. It would seem that a preeminent 
task of elementary science is to provide 
varied experiences which aid in the child’s 
interpretation of those facets of the envi- 


ronment which are of a persistent and per- 
vasive concern in his development. 

These “eye-opening” experiences must 
be available to the child when they are 
needed in the achieving or resolution of 
the problem. However, the integrative 
span for the child may extend over months 
and the necessary experiences may actually 
have to be assimilated over long periods 
of time before they are truly acceptable 
and “eye-opening” for the child. The 
“object-lesson” approach seems to be far 
from adequate if we wish to aid the child 
in effectively resolving his developmental 
concerns. This is particularly true when 
one considers that meaning and continuity 
are built in terms of the child selecting 
and integrating experiences with relation 
to his problems over a long period of 
time. 

In order for the developmental concern 
or problem to function as a focus for se- 
lecting and integrating experiences, it must 
be persistent or pervasive for the child. 
The concern will not serve as a focus if 
it is a problem which has been selected 
on an adult basis. 

The persistent concerns in a child's de- 
velopment do not deal with lofty wordage. 
These developmental concerns are often 
times .very concrete, tangible items. 
“What’s a hole?’, can and does become a 
problem of a very persistent kind for the 
young child of three. The initiation of 
the concern may come about because the 
child is perplexed by water cascading from 
a colander or some other perforated con- 
tainer. Such a concern was observed to 
occur for one child when he attempted to 
use a colander to scoop water to drink. 
Another child was fascinated by water 
dripping from a reed basket. You see, 
this is a very serious business for a three 
vear old. There are holes that hold water 
and there are holes that do not hold water 
and he must experience holes of numerous 
varieties and in many varied situations 
if he is to cope with this concern which 
is in.a real sense a developmental problem. 
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ELEMENTARY SCIENCE AND CREATIVE 


IMAGINATION 

At times the problem may have a greater 
emotional quality. The child must resolve 
conflicting concepts which arise through his 
interaction with various aspects of the cul- 
ture. Picture the plight of a three year 
old watching his grandfather cutting open 
a small -rabbit. The little boy seemed 
puzzled as he inquired, “Where did you 
The child’s 
mother replied, “Someone went hunting 


get that real bunny from?” 


and shot him.” The grandfather inter- 


The 


little boy shook his head and stated in a 


preted, “We're going to eat him.” 


very determined but pathetic way, “You're 
How 
does that little bunny bring me the basket 
on Easter ?” 


not supposed to eat little bunnies! 


The child is expressing a genuine con- 
cern which has been brought about by an 
Now, 
the fairy-tale and imaginative confabula- 
childhood 


intermingling of fact and fairy-tale. 


tions of serve a very proper 
function in the development of a child just 
as fantasy and wishful imagination serve 
function in the 


a proper adolescent pe- 


riod. The difficulties from a developmental 
point of view occur when conflicts and con- 
fusion arise in the distinction of the real 
and apparent from the fantastic. 
Certainly there is a necessity for imagi 
native children. An 
certainty” 


“education for un 


calls for the use of much 


imagination. One need only view the na- 


ture of scientific advancement to be con- 
vinced of the importance of the skillful 
use of creative imagination. Thus it would 
seem, one of the prime functions of ele- 
mentary science is to nurture and encour- 
age the skillful use of creative imagination 

The relationship of elementary science 
to this less tangible aspect of the develop- 
mental problems of children seems to be 
evident. However, the question of im- 


plementation becomes much more difficult. 
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As an approach, one could suggest focusing 
attention on the concrete concerns of the 
child, and the use of such techniques as 
encouraging the child to label the origin 
of his ideas, to give evidence in support 
of his views, and to specify when he is 
speculating without substantial evidence. 
The sincere, explicit feeling that his ideas 
are worthy and acceptable encourages the 
child to come to grips with a problem 
Some of these concerns may in fact be 
of a very grand nature and the concern 
may be of a type with which it is very 
difficult to 


have been perplexed by a 


cope. Probably many of you 


four year old 


who very earnestly asks, “What holds the 


When the child is 


explain what he means, he points to a light 


moon up?” asked to 
atop a post and states, “I know what holds 
that light up, but what holds up the moon? 
doesn't fall down? If it 


How come it 


would it little 
Now truly 
a four year old is 


adult 


fell down break up in 


pieces °” such a question from 
very 


What cdo 


adult in this incident replied, 


disturbing to an 
eager you say? The 
“You 
know what holds up the moon, do 
The child said, “No, I don’t Daddy 


The concerns and problems wi 


don't 


vou?” 


ich arise 


for children during the developmental 


process present unique and difficult aspects 


It is quite proper and very realistic that 
we should not and 


cannot immediately 


supply the best and very latest explanation 
and solutions to every problem and cor 
cern which arises for the child lf we 


could, | am not sure such a procedurt 


would allow the child to develop a bast 


feeling of self-adequacy. Rather, it would 


seem that one of the underlying purposes 


in elementary science is to encourage, 
stimulate, and maintain the inquisitiveness 
of children and to facilitate in every wa) 


cope 


arise in the 


possible the ability of the child to 


with his concerns as they 


course of his development. 





GROUP DISCUSSIONS AT THE CLEVELAND MEETING OF 


THE NATIONAL COUNCIL FOR ELEMENTARY SCIENCE 


F there must be a choice, experimental 
I materials are even more important 
than books for a science program, it was 
decided in one of the afternoon discussion 
groups at Cleveland. The board of educa- 
tion should furnish science materials just 
as it furnishes chalk and other supplies. 

Many Resources Are Already at Hand. 
Much source material is simply waiting 
to be used, materials from the community 
itself. To make them available, a school 
might prepare a pamphlet listing the names 
and sources of usable resources, along with 
references for both teacher and pupils. 
Medical doctors, chemists, and others can 
be helpful and may be willing to help 
with information and resources. Films, it 
was said, are useful only when they can 
do a better job than more direct experi- 
ence. The teachers felt that kits can be 
valuable in teaching science, but the kits 
should be made up of things from the 
community, rather than depending entirely 
upon commercially prepared kits. The 
Cleveland schools cooperate with the public 
library in obtaining suitable reference ma- 
terials for the schools. In science, ordi- 
narily the books should be referred to in 
the solution of a problem, following a 
direct experience that will make the words 
meaningful. Each classroom should have 
a science corner where children may read 
science books, experiment with things, 
handle and observe specimens. 

Ideally children should be taken out of 
the classroom and given opportunity to 
learn through first-hand experiences that 
are meaningful. In situations where it is 
impracticable to go out-of-doors, the chil- 
dren and the teacher may bring materials 
in to be cared for and observed, or used 
in experiments. The classroom should 
provide opportunity for giving experience 
with various types of physical and biolog- 
ical materials found in the environment. 


In one group it was said that a room which 
takes on the spirit of the out-of-doors also 
has the spirit of motivation. 
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At the Museum. Mr. Paul R. Young, 
as a panel member, spoke on the use of 
plants in the classroom. Mr. Young is 
School Garden Supervisor of the Cleveland 
schools, and he stressed the value of hav- 
ing real materials available so that children 
can have vital experiences in gardening. 
The discussion group was meeting at the 
Cleveland Museum of Natural History, 
and Miss Faulhaber, a primary teacher 
on the panel, brought a raccoon, turtles, 
and a guinea pig, and the use of pets in 
the classroom was discussed. Charts were 
shown relating science experiences to 
The charts re- 
vealed the growth of vocabulary as a result 


language development. 


of experiences with animals in the class- 
room. It was said that conservation, 
safety, and good community relations are 
among the values that can be developed 
from the keeping of animals as pets. Se- 
curity in children can be developed by 
having the children care for and feel re- 
sponsible for animals. Miss Michel, of 
the museum staff, told about the museum’s 
program of cooperation with the Cleveland 
schools. She showed her pets: Frisky, a 
squirrel, and Chuckles, a woodchuck. Many 
children learn to overcome their fears by 
seeing these animals at close range and 
handling them as pets. Miss Michel 
showed some snakes and said that when 
children first come to the museum they 
are afraid of snakes, but by the time they 
leave are eager to handle the snakes 
themselves. A film strip which showed 
how children can become accustomed to 
handling snakes was shown and discussed 
by Mr. Albert Piltz. Three reels of film 
were shown that portrayed science activi- 
ties in elementary schools. The rooms 
shown contained many aquaria and terraria, 
and also special conservatories for plants, 
demonstrating how much canbe done to 
equip rooms for the teaching of science. 
The Cleveland, Louisville, and San 
Diego Science Programs. The Cleveland 
science program was described by Miss 
Grace Maddux. She felt that there are 
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three approaches to science teaching: (1) 
A big area approach. (2) The incidental 
approach. (3) And the content approach. 
She stressed the importance of flexibility 
in any planned science program and 
warned against the dangers of a too rigidly 
planned program cramping the initiative 
of the teachers and children. She made 
the point that gaps in the curriculum are 
more likely to occur where freedom is 
restricted. 

Miss Browning said that in Louisville, 
where seven areas are emphasized, an ap- 
proach that considers the child’s behavior, 
his interests and needs is paramount. If 
records are kept and passed on to the next 
teacher there will be greater coherence in 
the school program with less danger of 
gaps. 

The television science program of the 
San Diego schools was described in one 
group, and those who heard the description 
thought such a program should be recom- 
mended to other schools. 

Teacher Training for Science. Prospec- 
tive teachers should have many first-hand 
experiences in and in 


method content 


courses, it was stressed in one group. 
Teachers should be taught in the way they 
themselves should teach. In preparation 
for teaching, the student should have ex- 


perience with laboratory work, demonstra- 
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tions, discussions, and field trips where 
the student can exercise some degree of 
leadership. A concept of research should 
be developed through research and prepa- 
ration of materials to solve problems of 
their own. There should be some culmi- 
nation of the work, such as a science fair, 
assembly program, a science conference, 
presentation of results to the entire class, 
a socio-drama, the construction and use 
of special equipment, or the development of 
teaching plans. The neophyte should be 
helped to gain confidence and led to realize 
that it is not always necessary to have 
an answer on the tip of the tongue ready 
for a child’s question. Prospective ele- 
mentary teachers should have the experi- 
ence of working through to the solution 
of one problem in science so that they will 
know how problems raised by children can 
be solved effectively. 

Students should learn to evaluate their 
own work and develop acceptable stand 
ards of achievement, recognizing that there 
are many ways to evaluate achievement in 
Ob- 
and 
other functional situations; noting ability 


addition to paper and pencil tests: 
servation of behavior in laboratory 


to solve real problems, to lead field trips, to 
aid other students, to explain a situation, 
to distinguish significant relationships, and 
the ability to develop an awareness of sci- 
ence in everyday experience. 


PROGRAM OF NATIONAL COUNCIL FOR 
ELEMENTARY SCIENCE 


ANNUAL MEETING — FEBRUARY 6, 7, 8, 1953 


BoArD OF EDUCATION 


BUILDING 


1380 E. 6TH Street, CLEVELAND, OHIO 


FrmaAy, FEBRUARY 6 


1:30 to 4:30 P.M. (Room 309)—ArTERNOON SEssION 


Building 


Board of Education 


Round Table Discussion of Issues Concerning the Teaching of Elementary 


Science. 
Presiding : 
Mr. 
California 


Observer : 


Members of NCES and 
Rose Lammel, Professor of Education, New York University 
surton Tiffany, Curriculum Director, San Diego County, 


Invited Guests 


Recorder: G. Marian Young, New Lincoln School, New York City 








- 


7:30 to 9:30 P.M. (Parlor H)—Evenrnc—Hollenden Hotel 
Executive Committee Meeting 
Chairman: Paul E. Blackwood, President NCES 


SATURDAY, FEBRUARY 7 


9:30 A.M. to 12:00 Noon (Auditorium)—MorninG Sess1on—Board of Educa- 

tion Building 

Presiding: Paul E. Blackwood, Specialist for Elementary Science, U. S. Office 
of Education, Washington, D. C. 

Welcome: Grace C. Maddux, Assistant Supervisor of Science, Cleveland 

The Usefulness of Scientific Information for Children, G. Marian Young, 
New Lincoln School, New. York City 

Finding and Using Community Resources in the Elementary School Pro- 
gram, Richard L. Weaver, University of Michigan, Ann Arbor 

Tiny Tots Have Tussels with Theology, Hanor A. Webb, Professor of Sci- 
ence Education, George Peabody College for Teachers, Nashville 

Elementary Science as It Relates to the Developmental Problems of Children, 
John Navarra, Department of Natural Sciences, Teachers College, 


Columbia University, New York 


12:30 to 2:30 P.M. (Higbee Lounge)—LuncuEron—Higbee Company, Public 

Square 

Presiding: Hanor A. Webb, George Peabody College for Teachers, Nash- 
ville, Tennessee. 

A Generation of Science and a Younger Generation, Willard Jacobson, 
Department of Natural Sciences, Teachers College, Columbia University, 
New York 

Elementary Science in the Schools of California, Helen Heffernan, Assistant 
Chief, Division of Instruction in Charge of Elementary Education, Sacra- 
mento, California 


2:45 to 4:30 P.M.—ArrTernoon Sess1on—Board of Education Building 
Group Discussions 
Studio A, WBOE—Group 3 

Radio and Television in the Teaching of Elementary Science 

Discussion Leader: Lloyd Leidtke, Wisconsin State College, Whitewater, 
Wisconsin 

Panel Members: James B. Cameron, Cleveland School Radio Station WBOE, 
Cleveland, Ohio; Marjorie Campbell, In Charge TV Science Lessons, 
Washington, D. C.; Ruth Feltz, Coordinator for Elementary Radio Pro- 
grams, Cleveland, Ohio; William Kefran, Division of Visual Education, 
Cleveland, Ohio; Virginia Young, Supervisor of Elementary Education, 
Baltimore, Maryland 


Cleveland Museum of Natural History—Group 4 
Caring for and Using Living Things in the Classroom 
(To reach the Museum take the Euclid Avenue bus to E. 24th Street. The 
Museum is located at 2717 Euclid Avenue.) 
Discussion Leader: Albert Piltz, Directing Teacher of Science, Wayne Uni- 
versity, Detroit 


234 SCIENCE EDUCATION [Vor. 37, No. 4 








Ocroser, 1953] NATIONAL COUNCIL FOR ELEMENTARY SCIENCE 


bho 
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vu 


Panel Members: Arlene Angell, Intermediate Grade Teacher, Gracemont 
School, Cleveland, Ohio; Mary Faulhaber, Primary Teacher, Sackett 
School, Cleveland; Elsie Michel, Museum of Natural History, Cleveland ; 
Paul R. Young, School Garden Supervisor, Cleveland 

Room 416—Group 5 

Elementary Science in the Education of Teachers 

Discussion Leader: Richard L. Weaver, University of Michigan, Ann Arbor, 
Michigan 

Panel Members: Ned Bingham, Professor of Education, University of 
Florida, Gainesville, Florida; Florence Billig, Professor of Science Edu- 
cation, Wayne University, Detroit, Michigan; Lynn Brown, Waterloo 
Schools, Waterloo, New York; Robert H. Cooper, Chairman of Science 
Department, Ball State Teachers College, Muncie, Indiana; Willard 
Jacobson, Department of Natural Sciences, Teachers College, Columbia 
University, New York City; Milton O. Pella, University of Wisconsin, 
Madison, Wisconsin 

Room 218—Group 6 

Library and Other Resource Materials for Use in Teaching Elementary 
Science 

Panel Members: Donald Buck, Coronet Films; Josephine K. Dillon, School 
Librarian, Hazeldell School, Cleveland, Ohio; Grace Granger, Principal, 
DeWitt S. Morgan School, Indianapolis, Indiana; Clark Hubler, Wheel- 
ock College, Boston, Mass.; Jens Hutchens, Assistant Superintendent, 
Curriculum Supervisor, San Diego County, San Diego, California 

Room 603-B—Group 7 

Elementary Science in Our School Systems 

Discussion Leader: Anna E. Burgess, Directing Principal, West District, 
Cleveland, Ohio 

Panel Members: Bonnie Howard, Supervisor Intermediate Grades, Louis- 
ville, Kentucky; Ann McAllister, Elementary Consultant, Elkhart, Indi- 
ana; Clara Reid, Principal Bellair School, Clearwater, Florida 

Room 603—Group 8 

Elementary Science in Our School Systems 

Discussion Leader: Mary Browning, Supervisor, Primary Grades, Louis- 
ville Public Schools, Louisville, Kentucky 

Panel Members: Thelma Hargrave, Supervisor, Charleston, S. C.; Grace 
C. Maddux, Supervisor of Science, Cleveland, Ohio; John Navarra, 
Department of Natural Sciences, Teachers College, Columbia University, 
New York City; Katherine Shivell, Brandeis School, Louisville, Ky.; 
Burton Tiffany, Curriculum Director, San Diego County, San Diego, 
California; G. Marian Young, New Lincoln School, New York City 

Room 609—Group 9 

The Place of Science in Concept Formation 

Discussion Leader: Rose Lammel, Professor of Education, New York Uni- 
versity, New York City 

Panel Members: Lewis D. Evans, The University School, Ohio State Uni- 
versity, Columbus, Ohio; Jerome Leavitt, Oregon State System of Higher 
Education, Portland, Oregon; Mary Sheckles, Department of Natural 
Sciences, Teachers College, Columbia University, New York City 












SCIENCE EDUCATION 


SunpbDAy, FEBRUARY 8 


9:00 to 9:45 A.M. (Parlor G)—BRrEAKFAsST AND ANNUAL BusINEss MEETING— 
Hollenden Hotel 
breakfast 


9:45 to 11:30 A.M. 
Business Meeting: Discuss program plans of the National Council for Ele- 
mentary Science for the next 5 years 
Election of Officers 


Local Committee in Charge of this Program: 
Local Chairman: Grace Maddux, Program 
Vice Chairmen: Bill Kofron, Physical Facilities; Ann Burgess, Publicity ; 
Dorothy Warner, Exhibits; Ruth Krumhansl, Luncheon; Helen Palmer, 
Hospitality ; Viola Neuman, Registration 


Officers of the National Council for Elementary Sciences (Feb. 1952—Feb. 1953) 

President: Paul E. Blackwood, Specialist for Elementary Science, U. S. 
Office of Education, Washington, D. C. 

Ist Vice President: Ned Bingham, Professor of Education, University of 
Florida, Gainesville, Florida. In charge of NCES program for Cleve- 
land meeting 

2nd Vice President: Theresa Lammers, State Teachers College, Westfield, 
Mass. In charge of NCES program for Denver Meeting (April 10, 1953) 

Secretary-Treasurer: G. Marian Young, New Lincoln School, 31 West 110th 
Street, New York, N. Y. 


Board of Directors: 
Katherine Hill, New York University, New York, N. Y.; Robert Cooper, 
3all State Teachers College, Muncie, Indiana; Louise Neal, Colorado 
State College of Education, Greeley, Colorado; Richard Weaver, Uni- 
versity of Michigan, Ann Arbor, Michigan; Jeff West, Stockton Unified 
School District, Stockton, California; Julian Greenlee (retiring Presi- 
dent), Western Michigan College, Kalamazoo, Michigan 


Officers of the National Council for Elementary Science (Feb. 1953—Feb. 1954) : 

President: Ned E. Bingham, Professor of Education, University of Florida, 
Gainesville, Florida 

lst Vice President: Jeff West, Science Supervisor, Stockton Unified: School 
District, Stockton, California 

2nd Vice President: Robert Cooper, Head of Science Department, Ball State 
Teachers College, Muncie, Indiana 

Secretary-Treasurer: G. Marian Young, New Lincoln School, 31 West 110th 
Street, New York, New York 

Board of Directors: Helen Heffernan, State Department of Education, Sac- 
ramento, California; Louise Neal, Colorado State College of Education, 
Greeley, Colorado; Richard Weaver, University of Michigan, Ann 
Arbor, Michigan; Lynn Brown, Waterloo Public Schools, Waterloo, 
New York; Clark Hubler, Wheelock College, Boston, Massachusetts ; 
Paul E. Blackwood (retiring President), U. S. Office of Education, 


Washington, D. C. 











SCIENCE THROUGH THE EYES OF CHILDREN AND YOUTH * 


Miture C. ALmMy 


Teachers College, Columbia University, New 


world which 
scientific 


HILDREN grow up in a 

has a limitless variety 
phenomena. regard this 
world? How does their view change with 
growth and development? I should like 
to use “through the eyes of” in a figurative 
sense to talk about science as children see, 
hear, taste, smell, touch, and become emo- 
tionally involved in a world of which they 
are a part. I am thinking of science as 
including both the observation of what goes 
on in the world and the concepts and funda- 


of 
How do they 


mental understandings which grow out of 
such observation. My thesis is that at any 
stage of development the way the child 
looks at science is in part dependent on the 
extent to which his mental and manipu- 
lative abilities have developed to that point 
and in part on the emotional content of 
his experiences. 

Until recently most of our research has 
been directed the effect of the 
child’s growing abilities and his perceptions 
than to the effect of the emotional aspects 
of development. 
to divorce these two factors, but it becomes 
increasingly apparent that we can only 
understand how the child views science if 
we can consider what he brings to it emo- 
tionally as well as intellectually. Keeping 
in mind these two highly interrelated as- 
pects of development, we may ask how 
children at different stages view the world, 


more to 


It is, of course, impossible 


and what progress they make toward the 
development of fundamental concepts and 
an understanding of scientific principles. 
The infant begins with a “blooming, 
buzzing, confusion,” out of which it appears 
that he gradually discerns the adult who 
cares for him, and eventually his own 


* Paper presented at the Thirty-First Confer- 
ence on the Education of Teachers in Science, 
Teachers College, Columbia University, Novem- 


ber 13, 1952. 
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hands. This is the beginning of his sense 
of order. The adult hides his face in a 
peek-a-boo game, but the face always re- 
appears. 
for. 


The hand gets what it reaches 
As the youngster grows out of in- 


fancy, coordination between hands and 


eyes increases. He becomes able to get 
around on his own two feet and the world 
of things grows larger day by day. Two 
kinds of learning are apparent through 
manipulative play. The child begins to 
sort out the qualities of things, objects are 
hard, soft, round, square, fuzzy, and so on. 
At the same time, the youngster learns that 
exploration is predominantly “good” or 
predominantly “bad,” and to a considerable 
extent seems to associate these qualities not 
only with the act of exploration, but even 
with himself as a person. He is in this 
stage still uncertain as to the clear distinc- 
tion between himself and world around 
him. 

For example, a two-year-old who was 
working a puzzle depicting an elephant 
seemed to experience great satisfaction in 


As he 


came to the part which represented the 


putting the four pieces in place. 


tail, his expression became puzzled, he 
studied the piece in front of him, then 
lifted himself from the chair, and patted 
his own rear, saying in a tone of confirma- 
tion “Tommy no got tail.” 

From the stages of infancy and toddler- 
hood the child grows into a period in 
which he is perhaps more naturally inclined 
to use the methods of science than at any 
other stage in his development. The years 
from three to six are years of zooming 
curiosity, the kind of curiosity which seems 
Such 
The child 
is interested in himself, in his mother and 
her role in the family, in his father and 
his role, but his interest also spreads out 


basic to all scientific investigation. 
curiosity is personally centered. 
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to include all the physical phenomena which 
touch on what he does. The relationships 
within the family form the basis for much 
unconsciously motivated imaginative play 
which absorbs large amounts of his time. 
Yet even while he is involved in some 
dramatic episode, he may come against a 
problem with scientific implications. He 
may build as “high as the sky” yet he 
soon learns that if he builds in too hap- 
hazard a fashion his buildings will crash. 
Susan Isaacs has suggested that the “as 
if” orientation of the young child which 
characterizes his dramatic play is closely 
allied to the formulation of constructive 
hypotheses which help him to understand 
the world about him. His imagination 
seems to serve not only for the realization 
of desires and wishes of which he is not 
fully conscious, but also to permit him to 
visualize a variety of relationships. This 
ability to perceive relationships may be ex- 
pressed verbally or it may be worked out 
concretely in play. For example, the child 
who adds water to clay which is too dry 
to work well, or the youngster who figures 
out a way to build a ramp exit from his 
garage, demonstrate a growing knowledge 
and understanding of scientific phenomena 
just as much as the child who, watching 
water rush through a sieve, says “It does 
not stay in here.” Very often adults regard 
children’s confusions as merely amusing 
and do not see them as efforts to relate 
their experiences in a meaningful way. 
The little boy in the railroad station who 
walked round and round two nuns, who 
were wearing black habits with sparkling 
white fronts, and finally inquired “Are you 
penguins?” illustrates a not uncommon 
confusion. He evidently had had book 
experiences sufficient so that he recognized 
the possibility that black creatures with 
white fronts were penguins. He lacked 
sufficient bird experience to be able to dis- 
tinguish that these creatures were human 
beings and not birds. Such confusions are 
not uncommon in a world in which vi- 
carious experience, picture books, radio, 
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records, television, impinges more and more 
on ygung children, and direct first-hand 
experience becomes more and more remote. 
It appears that science has developed a 
world of gadgets which often operate in 
such a way as to mislead the child into 
believing their operation is magical. 

When water was pumped from a well, 
the stove fed with wood, yeast bread set 
and baked in the kitchen, the family wash 
hung to dry in the back yard, youngsters 
must have had a very different picture of 
the fundamental processes than they have 
today. To many young children the same 
button-pushing gesture seems to serve to 
turn on lights, heat the oven, wash and dry 
clothes, bring sound and sight into the 
living room. In such a world adults must 
be continuously alert to ways of providing 
the simple direct experiences out of which 
youngsters build scientific concepts of order 
and relationship. This is no easy matter 
because children’s emotional concerns color 
their abilities to see and think straight. 

For example, in a nursery school located 
on the top floor of a large building, many 
children were very much interested in the 
elevator. Where did it go after it arrived 
at the nursery school floor? Why did it 
sometimes go down when you expected 
it to go up? What made it move? These 
were some of the questions which the 
children raised, until the teacher finally 
decided that the group should visit the base- 
ment and see its mechanical workings. One 
little boy who had been more curious than 
anyone else, and who was the kind of child 
who consistently tested the teacher’s abili- 
ties to set limits, became very apprehensive 
when the trip began. He refused to enter 
the elevator when he knew that it was going 
beyond the places with which he was 
familiar. He watched three groups of 
children come and go before he was able 
to take his turn. When eventually he did 
go to the basement, he still seemed to be 
much more consciously dealing with his 
fears of a dark and unknown place than 
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to be aware of the motor and the cables 
which the teacher had expected him to see. 

Again in the same nursery school, one 
youngster brought his pet hamster to 
When he let it out of the cage, 
there was much squealing and high-pitched 
laughter indicative of the fact that some 


school. 


children were much too anxious about the 
situation to notice the characteristics of the 
hamster or to think about his usual eating 
or sleeping habits. In both instances, the 
the science 
perience could not be dealt with until the 
children had been helped with the emo- 
This 


impossible it is to plan science experiences 


intellectual elements in ex- 


tional concomitants. suggests how 
for young children in any rigid or stereo- 
typed way. must take cues 
from the children, watch to see what their 


Rather one 
confusions are, and offer experiences which 
may be able to clarify matters for them. 
Further difficulty arises from the fact that 
the teacher, too, brings emotional attitudes 
into the children 
have. This has been nicely demonstrated by 
the difference in interest level on the part 
of the children in a situation in which the 


whatever experiences 


teacher had introduced a family of white 
rats under compulsion from her supervisor 
as compared with the interest in a situation 
in which the rats were liked and appreciated 
by the teacher. 

By the time they enter first grade then, 
children will have 


some rich 


They will be accus- 


had many 
science experiences. 
tomed to answer their own questions by 
These chil- 
dren will be ready to learn new skills, new 
methods .of observation, new ways of test- 


testing out varied hypotheses. 


ing. They will already have formulated 
Others 


will have had many experiences, but be- 


some basic scientific principles. 


cause their emotional concerns were too 
great, or because they had too little help 
in relating them, they will be confused. 
Still others will have had relatively little 
experience. Each of these groups will view 
whatever experience the school offers in 


different ways. The elementary school 
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years are the ones in which children acquire 
the skills, techniques, and knowledge neces- 
sary to their adult living. Psychiatrists tell 
us that the development of a sense of ac- 
complishment and mastery in these years 
is essential to healthy personality develop- 


ment. It is almost unfortunate that 


rote 
learning becomes so easy for so many chil- 
dren during this period and is consequently 
too often made the basis of the school pro- 
gram. If children are to develop real 
mastery during this period, they need to 
learn techniques and skills which can be 
applied appropriately, not merely routinely. 
For example, the egg and milk bottle ex- 
periment used to demonstrate the expansion 
of air when it is heated can become a mere 
exercise which children repeat again and 
again after the propulsion to experiment 
has diminished. 

The importance of concrete learning in 
which mere verbalism is avoided by putting 
the test of experimentation 
seems to me to be hinted at in the recent 


concepts to 
Glueck study of delinquency. The finding 
that the main difference in the performance 
the more 
concrete abilities demonstrated by the de- 


on tests of intelligence lay in 


linquent group, as contrasted with the more 


abstract abilities of the nondelinquent 
group, suggests that these youngsters have 
abilities which the school could capitalize 
on. It seems possible that really good 
science programs providing for a wide 
range of concrete experience built on the 
interests of these youngsters might exert a 
considerably greater holding power than 
do many of our “read about” curriculums. 

The experience of one third grade teacher 
is suggestive. She found herself confronted 
with four or five overage boys who were 
The 


behavior of these youngsters had reached 


so-called nonreaders. out of school 


near-delinquent proportions. They were 
reported as being cruel and destructive 
This 


teacher who had a genuinely warm in- 


toward animals and small children. 


terest in boys as well as in science sug- 
gested in effect that they bring to the class- 
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room whatever they found outside which 
was of interest to them. They brought a 
motley collection of dead snakes, rats, and 
birds. One youngster came with a frog, 
. saying that he would like to see what it 
was like on the inside. The teacher helped 
him to dissect the frog and to assist him 
in the process supplied a high school bi- 
ology text. The boy struggled with the 
illustrations and the printed text until he 
was quite familiar with the various systems 
of the frog. Evidently the experience of 
finding out something he was really con- 
cerned about under the guidance of an 
adult who cared enough about him to fur- 
ther his interest was a highly satisfactory 
one. His teacher reports that it was with 
real feeling that he said, “I ain’t going to 
need to mess around with no frogs no 
more.” This same teacher reports that 
youngsters who had brought in dead birds 
gradually shifted their interest to their pro- 
tection and care. It is obvious that such 
seemingly miraculous results are not due 
to the mere provision of experience but 
rather to its occurrence in a climate of 
warmth and acceptance. 

As children grow toward adolescence, 
they see science in 4 new light. As in their 
preschool days it becomes more personally 
focused. They are beginning to search for 
their own identity. They are trying to 
place themselves in the scheme of things. 
Mary Jones is no longer only a member 
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of the Jones family. She begins to see 
herself as a unique individual with qualities 
and aspirations which make her different 
from her classmates and her brothers and 
sisters. It is interesting that at the begin- 
ning of this struggle for individuality we 
find many youngsters concerned with freaks 
in nature. One suspects that through the 
study of oddities they are attempting to 
reassure themselves of their own normality. 

As adolescence approaches more closely, 
young people turn to biology for a better 
understanding of their changing bodies, and 
indeed their changing selves. Some young- 
sters at this time begin to see in the science 
program possibilities for vocational train- 
ing. Others will continue to view science 
as an area for rich learnings and an ever 
deepening understanding of the world we 
live in. 

If one believes that the very nature of the 
child’s growth and development is such 
that he begins to operate as a scientist from 
the age of three on, then it seems evident 
that the school needs to provide science ex- 
periences continuously throughout the ele- 
mentary and high school years. The exact 
nature of the experiences to be provided 
will depend on the particular groups of 
youngsters involved. Because of the unique 
background of experience and emotional 
concern of each individual, it is likely that 
no two youngsters will view any science 
experience in exactly the same way. But 
teachers who have developed the ability to 
see both youngsters and science will be 
able to help them pull from their expe- 
rience those common elements which are 
so essential to their understanding of an 
orderly universe. Science programs with 
this point of view seem to have real po- 
tentialities for helping children and youth 
view science with intellectual understand- 
ing and appreciation. In addition, it seems 
highly probably that science programs can 
both stabilize and enrich personality de- 
velopment in many ways of which we are 
at present only dimly aware. 











RECENT DEVELOPMENTS IN ELECTRONIC 
COMMUNICATIONS * 


Harotp S. SPIELMAN 


School of Education, City College of New York, New York, New York 


Ladies and Gentlemen: 


AM deeply honored and extremely happy 
l to be given this opportunity to address 
this distinguished group of science edu- 
cators on the subject of recent develop- 
ments in the field of electronics. It gives 
me the opportunity to discuss my favorite 
theme—the importance of electronics in 
the world of today. The importance of the 
science of electronics is not to be gauged 
merely in terms of devices such as guided 
missiles, cyclotrons, television receivers and 
radar detectors which have been made pos- 
sible through this new science, but is rather 
to be measured in terms of the sociological 
and economic changes now being produced 
as a result of recent electronic developments 
in high speed long distance communica- 
tions, electronic computors, and the elec- 
tronically controlled automatic factory. 

An illustration of the way in which re- 
cent electronic developments in the field of 
television have changed some of our cus- 
toms and habits is given in a statement 
made by Chairman Benjamin Feinberg of 
the New York State Public Service Com- 
mission at a meeting of the National Asso- 
ciation of Railroad and Utility Commis- 
12th, 1952. He 
blamed television as one cause of privately 


sioners on November 


operated urban bus transportation becom- 
ing economically an ailing business. Mr. 
Feinberg then went on to say: 

Television is keeping at home many people who 
formerly sought entertainment in the central 
part of the city and required transportation to 
get there. 

Experts in the field of electronically 
controlled automatic devices have a great 


* Paper presented at Thirty-First Conference 
on the Education of Teachers in Science, Teach- 
ers College, Columbia University, November 14, 
1952. 


deal of respect for the capabilities of these 
machines. This is well exemplified in the 
statement made by Norbert 
Weiner in his book “Cybernetics” 


following 


Let me now come to another point which 1 
believe to merit attention. It has long been clear 
to me that the ultra-rapid computing 
machine was in principle an ideal central nervous 
system to an apparatus for automatic control; 
and that its input and output need not be in 
the form of numbers or diagrams, but might very 
well be, respectively the readings of artificial 
sense-organs such as photo-electric cells or ther- 
mometers, and the performance of motors or 
solenoids. With the aid of strain-gauges or 
similar agencies to read the performance of these 
motor organs and to report, to “feed back,” to 
the central control system as an articial kinaes- 
thetic we are already in a position to 
construct artificial machines of almost any degree 
of elaborateness of performance. 


modern 


sense, 
Long before 
Nagasaki and the public awareness of the atomic 
bomb, it had occurred to me that we were here 
in the presence of another social potentiality of 
unheard of importance for good and for evil. 
The automatic factory, the assembly line without 
human agents, are only so far ahead of us as 
is limited by our willingness to put such a degree 
of effort into their engineering as was spent, 
for example, in the development of radar in the 
second World War. 

I have said that this new development has un- 
bounded possibilities for good and for evil. ... 
It may very well be a good thing for humanity 
to have the from it the need 
of menial and disagreeable tasks; or it may not. 
I do not know. ... 

Perhaps I may clarify the historical 
ground of the present situation if I say that 
the first industrial revolution ... was the devalu- 
ation of the human arm by the competition of 
machinery. There is no rate of pay at which 
a United States pick and shovel laborer can live 
which is low enough to compete with the work 
of a steam shovel as an excavator. The modern 
industrial revolution is similarly bound to de- 
value the human brain at least in its simpler 
and more routine decisions. . . . However, taking 
the second revolution as accomplished, the aver- 
age human being of mediocr: «‘tainments or less 
has nothing to sell that will \e worth anyone's 
money to buy. 


machine remove 


back- 


In line with Weiner’s predictions, con- 
sider for example the following report in 
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the New York Times dealing with the in- 
troduction in Boston of an automatic sys- 
tem for handling long distance calls: 


The one bitter note seeping out from this proud 
new telephone building and its wondrous insides 
was the fact that 450 toll operators received 
their termination notices. 


Or consider the following excerpts from 
a speech delivered last May before the 
Life Insurance Association of America by 
David Sarnoff, Chairman of RCA: 


Clerical operations of virtually all business will 
be revolutionized within a reasonable future by 
the new electronic devices now on the market o1 
soon to go into production . . . these modern 
robots promise to revolutionize and simplify th: 
clerical operations of insurance companies, banks, 
tax bureaus, stock exchanges and business in 
general. In retail organizations a single elec 
tronic computor can do the combined accounting 
of receivables, payables, purchases and _ stock 
controls. : 

With some nine-million persons ... or 16% 
of the working population—engaged in clerical 
activities, present business systems are too slow 


and costly. The men responsible for making 
major decisions all too often find out that they 
must shape tomorrow's policy on . . . statistics 


which are weeks or months out of date. It is 
now feasible to combine the automatic devices 
which have been developed for radio-television 
to form a complete electronic accounting system 
which may change the office methods of insur- 
ance firms and other major enterprises. 

[ am wondering to what extent educators 
are succeeding in making young people 
aware of these coming changes and of their 
implications. Is it today common practice 
in business education courses to inform 
girls who are learning to file letters, operate 
adding machines, and maintain bookkeep- 
ing records that within the near future it 
may be difficult to market many of these 
skills? Are boys who are now in our 
vocational schools learning to become ma- 
chinists being informed of the possibility 
that some of them may be ousted from a 
job ten or fifteen years from now by an 
automatic lathe or drill press electronically 
controlled by a magnetic tape? 

Many of us have been complacently ac- 
cepting new electronic developments in the 
mistaken belief that the total result of all 
these changes will be merely to make things 
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bigger or faster or better. What most of 
us have failed to realize is that almost 
everything is going to be different. There 
are people present tonight who in their 
own lifetimes have seen the drastic changes 
brought about in our social customs and 
the economic problems created by such 
technological developments as the automo 
bile, motion picture, radio, and mire re 
cently—television. It is my opinion that 
by 1977—25 years from now, new develop- 
ments in electronic technology will have 
created a greater difference between human 
customs and problems of that year and 
those of today than exists between today’s 
customs and problems and those of 1777. 
I strongly urge that teachers make every 
effort to see that their students, most of 
whom will be facing these new situations 
and problems in the year 1977, are made 
aware of the fact that changes of con- 
siderable magnitude are in the offing. | 
suggest that it would not be inappropriate 
for teachers and students working together 
to attempt to extrapolate from what we 
know at present a probable picture of what 
the world of 1977 will look like. Certainly 
such a procedure is more valid than the 
current one of allowing boys and girls to 
go through school thinking that the world 
of tomorrow will be very much like the 
world of today only that things will be 
bigger, faster, and better. Although we 
cannot predict the future, we can prepare 
for it. 

Now that I have established my views 
regarding the changes brought about 
through electronic technology, I would like 
to return to my original topic—that of 
recent changes and developments in elec 
tronics. It might perhaps clarify my pres- 
entation if before discussing some of these 
newer developments I were to give a defini- 
tion of electronics. In its narrowest sense 
electronics is that branch of electricity 
which deals with the movement of electrons 
through evacuated or gas-filled tubes. How- 
ever, I prefer the broader and more liberal 
definition of electronics proposed by Stoll- 
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berg in his dissertation entitled, “Sugges- 
tions for Teaching Electronics.” Stollberg’s 
definition of electronics includes those elec- 
trical phenomena associated or concerned 
with a flow of electrons through an enclosed 
space. According to this definition the 
science of electronics would not only in- 
clude such obvious devices as fluorescent 
lamps, vacuum, mercury vapor, photo, cath- 
ode ray and X-ray tubes, but would also 
include transformers, capacitors, resistors, 
crystals, conductors, and semi-conductors 
associated with electronic tubes. 

Time does not permit me to discuss all 
of the recent developments in the field of 
electronics. I must of necessity refrain 
from discussing many interesting develop- 
ments associated with electronic computors, 
guided missiles, radio teletype, radio fac- 
simile, piezo-electricity, pulse-time modula- 
tion and radio astronomy. I will therefore 
confine the remainder of this discussion to 
these three general areas : 

1. Printed circuits and miniaturization 
of electronic equipment. 

2. Metallic and crystalline semi-conduc- 
tors. 

3. Ultra high frequency radio waves 
more commonly known as microwaves. 

A practical if somewhat whimsical defini- 
tion of equipment miniaturization is given 
by Milbourne in the December, 1950, Radio 
and Television News. He defines minia- 
turization as: 

The design process wherein the size and weight 


are progressively decreased while the use 1s 
progressively increased until the resulting equip 
ment takes up no space, weighs nothing but does 


everything. 

A good example of miniaturization of a 
piece of electronic equipment is shown in 
the development of hearing aids. Twenty 
years ago these devices consisted of large, 
clumsy, inefficient amplifiers employing 
huge batteries and housed in valise-sized 
containers. Today, modern hearing aids 
contain a powerful three-tube amplifier 
placed in a container no larger than a 


cigarette case. Both amplifier and source 
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of power may easily be concealed in the 
wearer's pocket or elsewhere on his person. 

Much of the recent developmental work 
in miniaturization has been achieved under 
the guidance of military research labora- 
tories such as the Squier Laboratory of the 
Signal Corps at Ft. Monmouth, New Jer- 
sey. This is perfectly natural, in view of 
the fact that the Army is interested in de 
veloping communications equipment that 
can be carried by infantrymen under field 
Force is con 
ht 
ness in airborne electronic equipment and 
Navy 
found that it is virtually impossible for all 
all the 


cf ynsidere ad de 


combat conditions ; the Air 
stantly striving for compactness and |] 


ig 


in guided missiles; while the has 
but the very largest ships to carry 
electronic equipment now 
sirable, or even in some cases essential, if 
the equipment is built in the usual massive 
manner. Perhaps some of you have had 
experience with some of the so-called porta 
ble communications equipnient 


in World War II. 


some of my 


employed 
I remember particularly 
with the 


own experience Ss 


walkie-talkie, usually nicknamed for ob 
ous reasons the backie-breaki 


Why is there all this interest in military 


miniaturization? It is simply that experi 


ence has shown that improvements in not 


military electronic equipment are frequent! 


preceded by similar improvements in mili 


tary equipment. For example, military 
radar developments are responsible for a 


great deal of progress in civilian televisiot 
and microwave transmission It is to be 
that civilian electronic 


expected future 


equipment will be greatly influenced by 
progress made in miniaturization of military 
equipment. 

The component whose miniaturization is 
most course, the 


apparent is of vacuum 


tube. These tubes have been reduced in 
size from the dimensions of electric light 
bulbs to those of acorns and peanuts. Even 
this reduction has not satisfied the engineer. 
The recent development of the transistor 


amplifier, whose volume is measured in 
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thousandths of a cubic inch has made a 
further degree of miniaturization possible. 

A good example of the miniaturization 
process at work is the recently announced 
development of a 115 volt power trans- 
former built to replace a larger transformer 
which was capable of supplying 14 watts. 
This new transformer can supply over twice 
as much power—33 watts to be exact—yet 
it weighs but 3 ozs. as compared with 12 
ozs. for the old transformer, and occupies 
less than one-third the space of the old 
transformer. 

Developments such as these are made 
possible only by close cooperation between 
electronic, mechanical, and chemical engi- 
neers. For instance, in the transformer 
miniaturization just cited, a new type of 
iron core reduced the weight by 30%. The 
problem of heat dissipation in the smaller 
transformer was solved by using ceramic 
coated wire and thin asbestos sheet in 
place of the usual organic insulators and 
tapes which tend to carbonize when heated. 
A new silicone varnish was used to im- 
pregnate or seal the coils. The copper can 
usually used to hold the transformer was 
replaced by a much lighter aluminum can. 
However, since the aluminum can could 
not be hermetically solder-sealed, it was 
necessary to develop a process for copper 
plating the can. The result of this research 
was an aluminum can which could be 
soldered readily yet was 70% lighter than 
the original can. Much progress has been 
made in this field but obviously much still 
remains to be done, especially in making 
sure that equipment is not miniaturized at 
the expense of reliability and long life. De- 
velopments such as have just been described 
make it very likely that in the not too far 
distant future the wrist-watch radio re- 
ceiver and transmitter will be a reality in- 
stead of merely a comic-strip artist’s dream. 

Closely associated with the subject of 
miniaturization is the development of 
printed circuits. The principal purpose of 
these techniques is to mass produce neat 
circuits which are small, compact, and easy 


to trouble-shoot. How effective these tech- 
niques have been is described in the follow- 
ing excerpt from an article on printed 
circuits by Frye in the December, 1949, 
Radio and Television News. 

The printed circuit has thrust its tentacles into 
every portion of the electronic field, and it has 
miraculously shrunk everything it touched. Hear- 
ing-aid amplifiers, complete with batteries, that 
are smaller than a cigarette package; personal 
radios that can be cradled in the palm of the 
hand; radio and television assemblies occupying 
only one-tenth the space needed for conventional 
assemblies and requiring half as many soldered 
connections for installation; these are but a 
few of the achievements of this new process, 
and the surface has barely been scratched. Every 
day sees new applications of this method by 
which space is saved, weight is reduced, assembly 
is simplified, and cost is cut. 

The printed circuit technique employs 
the silk screen process borrowed from the 
graphic arts. It was developed during the 
last war by the National Bureau of Stand- 
ards, in conjunction with the Centralab 
Division of Globe-Union, in answer to a 
demand for a compact electronic circuit 
that could be used to operate a radio-con- 
trolled proximity fuse in an anti-aircraft 
shell. In the process of producing printed 
circuits, a silver ink is forced through a silk 
screen stencil of the circuit onto the sur- 
face of a ceramic plate. This prints a uni- 
form circuit which is then baked in. The 
resistors are next added by using an ink 
containing a mixture of finely divided car- 
bon and filler material. Capacitors are 
added by attaching paper-thin ceramic discs 
silvered on both sides. Those who would 
like more information concerning this in- 
teresting development are referred to a 
monograph entitled “Printed Circuit Tech- 
niques” which may be obtained from the 
Superintendent of Documents in Washing- 
ton under the title of National Bureau of 
Standards Circular No. 468. 

I would like to turn next to a discussion 
of the replacement of vacuum tubes by 
metallic and crystalline semi-conductors. 
A relatively new development in radio re- 
ceivers is this substitution of selenium rec- 
tifiers in place of the conventional vacuum- 
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tube rectifier. Nearly every radio receiver 
requires a rectifier to change the AC from 
the power lines to the DC needed by the 
plates of the tubes. In recent years the 
miniature selenium rectifier has tended to 
supplant the conventional 35Z5 vacuum- 
tube rectifier previously used in small re- 
ceivers. The adaptability and ruggedness 
of this device has made possible the design 
and manufacture of extremely compact, 
efficient, and transformerless rectifier cir- 
cuits. Typical 
radio and 


than 
in business 


applications other 
TV receivers are 
machines, battery chargers, electroplating 
and electrolysis apparatus, guided missiles 
and radar and sonar equipment. 

Selenium rectifiers are superior to vac- 
uum tube rectifiers with respect to such 
factors as cost, weight, current drain, ability 
to operate instantaneously, better voltage 
regulation, high efficiency and increased 
ruggedness and adaptability to rough han- 
dling. I can think of only one major dis- 
advantage of the selenium rectifier. It is 
that if the rectifier is overloaded and al- 
lowed to overheat, toxic vapors of selenium 
and its oxides may be produced. This can 
however be prevented by proper circuit 
design. 

The next recent development is the re- 
placement of radio receiver vacuum-tube 
detectors by germanium crystal detectors. 
A detector is the heart of the radio re- 
ceiver—it performs the task of separating 
the sound or audio-frequency portion of 
the signal from the radio-frequency carrier 
waves. In the vicinity of large broadcast- 
ing stations, it is possible to employ very 
simple radio receivers consisting merely of 
a detector plus a pair of headphones. An 
example of this is the old style galena 
crystal detector which was very popular 
in the early days of wireless reception. Per- 
haps there are some of you here who have 
built crystal receivers and who perhaps 
difficult it 
the sensitive spot on the crystal by use of 


remember how was to locate 


the cat’s whisker probe. When vacuum- 


tube detectors became less expensive and 
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more readily available, the crystal detector 
apparently went the way of the dodo. 
However, phoenix-like, the crystal de- 
tector has risen from its ashes. During 
the last war it was found that conventional 
vacuum-tube detectors did not perform well 
The 


reason for this is that when operating at 


in high-frequency radar receivers. 


these high frequencies, the tube’s transit 
time or time required for the electrons to 
travel from cathode to plate became an 
important factor. At lower frequencies, 
the changes in plate voltage produced by 
the signal are so slow that in comparison 
the passage of electrons from cathode to 
plate is almost instantaneous. But when 
the plate voltage is changing in polarity 
several billion times per second, at ultra- 
high frequencies, this is no longer true. 
An electron leaving the cathode and mov- 
ing toward a positive plate may find that by 
the time it reaches the plate the plate is now 
negative and is repelling the electron. The 
result is 


unsatisfactory performance of 


conventional tubes as detectors of ultra- 
high-frequency signals. 

One solution to this problem was the 
tube dimensions to 


reduction of reduce 


electron transit time. This solution proved 
not too satisfactory. A better solution was 
a return to the use of crystal detectors 
but this time detectors employing germa- 
nium crystals, commonly known as germa- 
nium diodes. 

The 


these crystals is almost zero seconds. 


transit time of electrons through 
Un- 
like the old galena crystals these germa- 
nium crystals do not offer the user the 
annoying problem of searching for the 
sensitive spot with a probe. Correct con- 
tact points are found, adjusted, and fixed 
at the factory. 

Germanium crystal diodes have been 
found to resist shock and vibration better 
than vacuum-tube diodes, and have a re- 
markably long life—averaging well over 
10,000 continuous hours of use. This fac- 
tor is extremely important in diodes that 
used in electronic 


are to be computors 
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where even momentary failure of one diode 
will cause computor misfunction. It is 
therefore extremely interesting to read a 
report on the first six months of operation 
of the Eastern Automatic Computor of the 
National Bureau of Standards. This com- 
putor uses 16,000 germanium diodes in 
its circuit. After some 2500 hours of use 
only 5.4% of the germanium diodes ini- 
tially in service had to be replaced. The 
great majority of these replacements were 
made in the course of routine maintenance 
checks before the questionable diodes could 
cause the computor to misfunction. 

The use of germanium crystals in elec- 
tronic equipment offers other advantages. 
Since these diodes do not require a heated 
filament for electron emission, there is no 
need for supplying filament voltages, and 
these devices require no time to heat up to 
operating temperatures. There is no prob- 
lem of dissipation of heat from the filament, 
nor is there the possibility, which exists in 
vacuum-tube detectors, that the AC used 
to heat the filament may produce a hum 
in the output of the detector. It would 
appear that the crystal detector has really 
made a comeback and this time it is here 
to stay ! 

Probably the most important develop- 
ment in electronics since that day in 1907 
when Lee DeForest placed a control grid 
in a vacuum tube and thus produced the 
first amplifying tube, was the invention in 
1948 of the transistor amplifier. In that 
year Bardeen and Brattain of Bell Labora- 
tories announced the development of the 


point-contact transistor—a device which 





is now beginning to give the amplifying 
tube a run for its money and which may 
in the not too distant future relegate the 
vacuum-tube amplifier to the history mu- 
seums next to the spark-gap transmitter. 
From what I have previously said you 
will probably have gathered that the 
vacuum tube has serious shortcomings. 
Among these shortcomings are bulkiness, 
vulnerability to shock, the large amount 
of energy needed to heat the filament, the 


considerable amount of heat produced dur- 
ing operation and the time lag between 
turning on the power and operation of 
the tube. The point-contact transistor, 
which employs a germanium crystal, is 
smaller than a match and can duplicate all 
of the functions of a triode amplifying tube, 
with practically none of the defects of the 
vacuum-tube amplifier. At the Bell Labo- 
ratories, a complete superheterodyne radio 
receiver, similar to those commonly used 
in the home, has been constructed which 
utilizes no vacuum tubes at all. It employs 
transistors, a crystal detector and a sele- 
nium rectifier. The set operates immedi- 
ately when the switch is turned on and 
consumes practically no power. 

In July 1951 Bell Laboratories announced 
a new type of transistor called the junction 
transistor. It consists basically of a wafer 
of one type of germanium known as P or 
positive germanium sandwiched between 
two layers of N or negative germanium. 
It is about the size of a pea and operates 
on one-millionth the power of a small 
vacuum tube. Its voltage amplifying prop- 
erties are superior in many respects to 
those of vacuum tubes. It can achieve 
power amplifications of 50 decibels or 100,- 
000 times’ and its life greatly exceeds that 
of conventional tubes. 

There are still problems remaining to be 
solved. One is the fact that this transistor 
does not give much amplification of high- 
frequency signals. Another difficulty in- 
volves the mass production of transistors. 
Variations of as little as one part per 
hundred million in the amount of impurities 
in the germanium can change the properties 
of the transistor. There is also the problem 
of fastening wire leads to the small pieces 
of germanium. Finally there is the eco- 
nomic problem of producing the transistor 
at a price low enough to compete with the 
vacuum tube. Needless to say these prob- 
lems are gradually being solved. 

What can we expect once the junction 
transistor is produced in mass quantities? 
Not wishing to go overboard with my own 
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predictions I would like to turn to state- 
ments made by those scientists who have 
been working with the transistor. First 
permit me to quote I. J. Karr, Manager of 
Engineering for General Electric’s Elec- 
tronics Division: 


The giant digital computers or magic brains 
which at present use several thousand vacuum 
tubes and occupy a large room, can conceivably 
become small enough and incidentally reliable 
enough to apply to every day business and in- 
dustrial problems as we now apply desk cal- 
culators. In military electronics the simplicity 
and ruggedness of the transistor as well as its 
small size and low power drain will have a 
direct effect on all equipment, particularly that 
which is airborne. In the telephone business, 
it will become entirely practical to build ampli- 
fiers for use in cables at the bottom of the sea. 


Now permit me to quote E. H. Herold, 
Director of Tube Research for RCA: 


As soon as transistors are generally available, 
they will make possible the following: 

1. Smaller and better television sets. 

2. Vest pocket radios almost as good as table 
models. 

3. Wrist radio receivers powered by 
body heat. 

4. Improved electronic brains occupying 1/10th 
the space they now fill. 

5. Combination radio receivers and trans- 
mitters which may be powered by energy sent 
out by a distant transmitter. 


human 


The last important development in elec- 
The 
microwaves, also known as ultra-high fre- 
quencies are a band of radio frequencies 
which start at about 1,000 MC and end at 
about 50,000 MC. 
position in the electromagnetic spectrum 
they possess properties associated with both 
radio and light. 


tronics is in the field of microwaves. 


Due to their unique 


It may be of interest to point out that 
microwaves, considered the newest thing in 
radio were actually the first type of man- 
made 1888 _ the 
German physicist Hertz while attempting 
to demonstrate experimentally the validity 
of Maxwell’s equations produced the first 


radio waves. Back in 


radio waves. 
of 500 MC, in other words they were prac- 


These waves had a frequency 


radio ex- 
perimenters who followed Hertz shifted to 


tically microwaves. However, 


the lower frequencies which were easier 
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to generate and which could be transmitted 
beyond the horizon. 

Microwaves remained largely a_labo- 
ratory curiosity until the advent of World 
War II. 


microwave equipment became a major war 


At that time the manufacture of 


industry due to the employment of micro- 
waves in radar receivers and transmitters. 
At the end of the War this now highly 
developed microwave art became available 
for peacetime applications. 

What are the advantages of microwaves ? 
One advantage is that they make available 
The 
crowded conditions of the lower frequency 
bands, including the TV channels, make 
it almost mandatory that future electronic 
developments and 


a broad frequency spectrum. over- 


future expansions of 


present facilities must utilize microwave 
frequencies. 

A second advantage of microwaves lies 
in their directivity. It is possible to direct 
this energy along straight narrow beams 
from a parabolic antenna in a manner simi- 
lar to that in which a beam of light is di- 
rected by a parabolic reflector. Because 
this microwave energy travels in a con- 
centrated beam and does not radiate in all 
directions, a one-watt microwave trans- 
mitter usually gives as good results as a 
transmitter whose 


standard _ broadcast 


power is measured in thousands of 


watts. Reception of microwave signals is 
almost entirely free of interference, fading, 
and natural and man-made static charac- 
teristically encountered at the lower fre- 
quencies. 

Any function that can be converted to 
an electrical impulse via microwave such 
as pressure, temperature, or engine speed 
can be transmitted from various places to 
a central location where recorders will give 
instantaneous indication of the various func- 
tions. Equipment in operation at unat- 


tended stations may be started, stopped, 


and regulated by means of impulses trans- 
mitted by microwaves. 

The oil companies are the leaders in 
this type of 


the use of microwaves for 
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remote control. They are now using micro- 
waves for supervision of their pipe lines 
running from Texas to New York, opening 
and closing distant valves, controlling pres- 
sures in pipes, starting and stopping pumps, 
and getting reports on distant oil flow. 
The Atomic Energy Commission is also 
employing microwaves for remote control 
of certain operations which are too dan- 
gerous to be performed directly by human 
beings. 

Nearly 150 large commercial and public 
organizations, including several railroads 
and both the New Jersey and Pennsylvania 
Turnpike Commissions, now employ pri- 
vate microwave networks for teletype, 
private telephone systems, and opening and 
closing distant switches. 

Most interesting of all is the fact that 
two of the largest wire-employing com- 
munications agencies, namely Western 
Union and Bell Telephone, have shifted 
to the use of microwaves. When you 
consider that a single microwave channel 
can carry 2500 simultaneous messages as 
compared with 1800 on the extremely ex- 
pensive coaxial cable, and that the cost per 
mile of a microwave system is $400.00 as 
compared with the cheapest two wire pole 


mile, the reason for the shift to microwave 
becomes obvious. Furthermore, microwave 
systems have provided uninterrupted serv- 
ice during snow, sleet and windstorms 
severe enough to knock wire lines com- 
pletely out of operation. 

Since 1948 Western Union has been 
sending its telegrams via microwave be- 
tween New York, Philadelphia, Washing- 
ton, and Pittsburgh. The messages are 
beamed from one point to another by para- 
bolic reflectors which act as transmitting 
and receiving antennas. These reflectors 
are located at the tops of high relay towers 
located within line of sight of each other. 
Since its installation, this system has given 
four years of almost perfect reliability— 
a far better record than was ever achieved 
with corresponding land lines. Western 


_ 
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Union has recently purchased sites for ad- 
ditional towers so that it can extend micro- 
wave to new areas. 

The most elaborate system of all is that 
put into operation in 1951 by the Bell 
System at a cost of 40 million dollars. 
This is a coast-to-coast relay system for 
telephone, radio, and television service. 
Tonight representatives of the New York 
Telephone Company will demonstrate the 
operation of this microwave relay system. 
I will therefore refrain from further dis- 
cussion of this most interesting application 
of microwaves. 

With respect to further applications of 
microwaves I will hazard the prediction 
that by 1977 we will have low-cost micro- 
wave personal walkie-talkie sets, and home 
remote control equipment capable of turn- 
ing lights and switches on and off and 
opening and closing doors. Microwave 
radar principles will be employed in devices 
designed to aid the blind and in anti-colli- 
sion automobile and railroad equipment. 

Harvey S. Firestone Jr., Chairman of 
the Firestone Tire and Rubber Company 
has made some rather startling predictions 
involving the utilization of microwaves. 
During a recent address delivered at a 
meeting of the American Automobile Asso- 
ciation in Washington, D. C. he stated that 
motoring tomorrow will probably include 
such features as radar-accelerated traffic 
and electronically controlled car bumpers 
that would make collisions impossible by 
automatically applying brakes faster than 
the human reflex works. The industry 
spokesman also stated that it is not un- 
likely that at some time in the future it 
will be possible to drive out on a highway, 
throw a switch and give the operation of 
a car completely over to electronic control, 
with the driver riding the beam and with 
the steering, speed and braking being 
managed electronically. 

Perhaps we may conclude this discussion 
of microwaves with the most interesting 
and imaginative prediction of all made 
in the August 1952 issue of Scientific 
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American by J. R. Pierce director of Elec- 
tronics Research at Bell Telephone Labo- 
ratories. 

If men ever go to the moon or to the planets, 
microwaves will provide easy communication 
back to earth. An earth-moon or even an earth- 
Mars microwave link could be set up with present 
equipment—provided we can get to the far end 
to make the installation. Perhaps somewhat 
nearer is the possibility of a satellite vehicle 
circling the earth above the atmosphere. Such 
a vehicle could be used as a microwave relay 
station for round-the-world television and other 
communications. 

Ladies and gentlemen, I hope I have 
succeeded in my attempt to give you a 
sketch of the shape of some of the things 
soon to come—a picture of a new and 
different sort of world in which miniatur- 
ized electronic devices employing printed 
circuits and transistor amplifiers, and oper- 
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ating at ultra-high frequencies will produce 
tremendous changes in our technology 
and ways of living. These technological 
changes in turn will produce new social 
and economic problems which our children 
will have to learn to solve. It is our job 
to help make them ready and able to solve 
these problems. 

Now you have a real treat in store for 
you. We have representatives from the 
New York Telephone Company who are 
going to explain and demonstrate the opera- 
tion of the amazing microwave relay sys- 
tem which I mentioned briefly a few mo- 
ago. Without further ado, I will 
turn over the remainder of this program to 
Mr. Blasius of the New York Telephone 
Thank you for your kind at- 


ments 


Company. 
tention. 


THE SCIENCE TEACHERS’ ROLE IN 
COMMUNITY DEVELOPMENT * 


SLoAN R,. WAYLAND 


Teachers College, Columbia University, New York, New York 


HE monopoly which persons of your 
eae have on the labels “science” 
and “scientists” may be a legitimate cause 
for concern since this suggests that persons 
who come from the social sciences are not 
in fact scientists at all and use the label only 
in order to gain the prestige which the label 
implies when rightly used. However, the 
fact that you can have a conference on the 
Education of Teachers in Science without 
any adjective in front of the “ 
the fact that there will be little confusion 
in the minds of most readers when they 
see such a reference does lead to several 
conclusions which are of major significance 
in terms of the topic for my discussion. 
In the minds of the public, science does 
not need to have a label in front of it, and 


science” and 


this poses a responsibility for you of tre- 
mendous scope in a period in history when 

* Paper presented at the Thirty-First Confer- 
ence on the Education of Teachers in Science, 
Teachers College, Columbia University, Novem- 
ber 14, 1952. 


science in its generic sense is synonymous 
with western civilization. 

In order that the central themes of this 
discussion may be clear, the major con- 
clusions will be given at the beginning and 
then restated in somewhat different form 
at the end. 


1. On the assumption that community develop 
ment is one of the major functions of education, 
the science teacher as a member of a professional 
group shares with all other educators the respon- 
sibility of facilitating community development. 

2. The science teacher, because of the knowl- 
edge and skills inherent in his work, has a 
peculiar, a unique role of interpreting to his 
community the development in his disciplines 
which have special reference for the particular 
community in which he lives. 

3. As a specialist with understanding and con- 
victions about relevance of the method which 
characterizes his approach to problems, he has 
a responsibility for helping members of the 
community to develop skill in the methods of 
science. 

4. Since all problems in the final analysis as- 
sume significance in terms of their relevance 
for human teacher has a 


beings, the science 


responsibility for working with other specialists, 
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generalists, and laymen in developing an assess- 
ment of the relative significance of relevant 
data—natural and social—in the approach to any 
problem facing the community. 

These four points will be developed at 
greater length in the body of this paper. 
The topic at hand will be approached in a 
rather oblique way by a brief reference to 
the role of humor in social life. Scientific 
studies of the role of humor indicate that 
humor sometimes plays a significant role 
as an acceptable means of aggression. 
When one is unable to speak directly about 
a problem, one may be able to approach 
it in a pleasant way and may even hide 
completely the real nature of one’s feeling 
about a situation. For example, in a so- 
ciety where males are supposed to be the 
dominant sex, the cartoon figure of the 
hen-pecked husband is laughed at by both 
husbands and wives. The role of the 
husband as expected in our society is fre- 
quently not being filled and fun is made of 
both the husband and the wife. 

If we examine references to the school 
teacher in current efforts at humor in 
America we see again that fun is being 
made of us in most of the stereotypes. If 
we look specifically at science teachers we 
have to reckon with two very popular per- 
sons—Mr. Boynton of radio and television 
(Our Miss Brooks) and Mr. Peepers of 
television. The discussion here is addressed 
particularly to the Mr. Boyntons and Mr. 
Peepers among the science teachers and 
to those of you who are preparing the Mr. 
Boyntons and the Mr. Peepers. As indi- 
cated above, the fact that they are comic 
figures does not reduce their importance. 
In fact, it may even increase their im- 
portance since it may mean that the public 
in its response to these characters may 
even be expressing its resentment against 
us for being what we are. 

What makes these characters useful as 
comic types? They certainly know their 
science. In a sense they have been so pre- 
occupied with the acquisition of science 
data as such that they do not know how to 
function effectively as members of the 
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school society or as contributing members 
to their community. In fact, one gets the 
impression that the field of science has be- 
come for them an escape from the society 
and the community of which they are a 
part. I am not for the moment referring 
to their discomfort in the presence of 
women. Further, as presented, Mr. Peepers 
and Mr. Boynton are likeable persons and 
are persons with whom we can identify 
with sympathy. However, their best ef- 
forts at relating their knowledge to the 
problems of the day are uncomfortable ex- 
periences for them since it represents a 
deviation from the role in which they are 
secure. 

Some of the events of the past few years 
in which scientists have made the headlines 
might also be seen as rich humor if the re- 
sults were not so tragic. Persons with deep 
understanding in the natural sciences such 
as Carl Fuchs have had such an inadequate 
understanding of the world in which they 
live that when an effort is made to partici- 
pate in the affairs of men they contribute 
to the destruction of the values which have 
made possible their own development. 

Equally humorous but also equally tragic 
are the scientists and the science teacher 
who transfers the respect which the Ameri- 
can public has for science into a personal 
mandate to speak with authority in all areas 
regardless of personal competence in that 
area. Thus the scientist’s view of religion, 
corruption, germ warfare, modern art may 
be and is exploited in terms of partisan 
groups. At a former meeting of a society 
meeting very similar to this one, I was 
dismayed to hear a person who believed 
that he had some degree of competence in 
science accepting without qualification the 
report of certain European sv.entists that 
America was engaged in extensive germ 
warfare. My concern here is at two related 
but somewhat different points. In the 
first place, persons who are scientists have 
permitted their prestige as scientists to be 
prostituted to a partisan interest. In the 
second place, the science teacher who had 
accepted reports of selected scientists on 
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this matter did not raise in his mind the 
questions about the validity of the data 
which he would have demanded of even a 
beginning student in the area of science. 
It is not being suggested that all science 
teachers are either Mr. Peepers, Mr. Boyn- 
tons, or “omniscent” persons who are ex- 
ploited. Furthermore, there is certainly 
room for a wide variety of kinds of science 
teachers. 

In the development of our educational 
philosophy, we have come to accept the 
thesis that we are teaching children and 
not teaching science. As we have come 
to this position, we have therefore given 
increased attention to developmental psy- 
chology. However, we have not always 
followed through the logic of this position 
as thoroughly with reference to the role 
of the teacher and his own personal de- 
velopment as a corollary of this thesis. 
The approach to the student and to adults 
in the community implied in this educa- 
tional philosophy can not be effectively 
made by the Mr. Boyntons, the Mr. 
Peepers, or by the expert who is politically 
illiterate or who speaks with a tone of 
authority in all areas. 
~ The approach which is made to the com- 
munity and its resources by educators may 
be made at several levels. All of these 
may be found in any one school system. 
The most extreme form, and one which is 
mentioned here simply as a negative case, 
is that of a school program which ignores 
the community entirely. The curriculum 
is thought of as existing apart from the 
particular setting in which it happens to 
Under 


this arrangement, a given body of facts, 


be functioning at the moment. 


organized in an immutable way is made 


available to students who demonstrate 
achievement by reproducting these facts in 
the way in which they were presented. 
Under this form, the characteristics of the 
students and of the community are con- 
sidered to be irrelevant data. 

Under a second form, and one which is 
very common, this body of facts is thought 


of in essentially the same way as in the 
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first case, but the method of getting the 
facts across to the student involves the 
use of field activities. This approach char- 
acterized much of the efforts in the direc- 
The 
content is basically just as rigidly con- 
ceived but the visit to the nursery, the hy- 
droelectric dam, or the local factory is used 


tion of “using community resource.” 


to enliven the process of acquiring the 
facts. The evaluation of this approach is 
very close to the first method. Success is 
still measured in terms of ability of the 
student to indicate that he has acquired 
the pre-determined body of facts. The 
community is not affected by this process 
very much, the students are the only learn- 
ers, and their learning is oriented to the 
distant future. 

Under a third approach, the science ma- 
terial which makes up the curriculum is 
handled in a problem oriented fashion. 
The problems used are those which are 
deemed by the instructor to be most fruit- 
ful in getting across to the students the 
data which he believes they ought to have. 
The problems may not have any relation- 
ship to the problems facing the community. 
If the problems are present in the com- 
munity they may be a minor importance 
in terms of the needs of the community. 
For example, the teacher and the students 
may decide to study the water supply sys- 
tem for the community even though the 
supply of water is adequate, the quality 
is good, and the prospects for the future 
are good. 

A fourth approach differs from the third 
in that the problems selected are ones about 
The 


selection of the problem grows out of in- 


which the community is concerned. 


terest which students have in the problem. 
No effort is made toward making a contri- 
lhe 


work on the problem is restricted to stu- 


bution to the solution of the problem. 


dents and the instructor and the students 
have had no part in the definition of the 
problem or the approaches which are being 
used in working at the problem. 

A fifth approach involves a community 
educational approach by adults and young 
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people alike to the range of problems which 
are facing them now. Under this approach, 
the curriculum in the school and the edu- 
cational activities of other agencies in the 
community are arranged to complement 
ach other in the community-wide effort 
to bring all the educational facilities in the 
determination of goals, the assessment of 
the potential resources, and the determina- 
tion of a course of action. 

In these five patterns of relating the 
school program to the community, the de- 
gree of community orientation becomes 
more and more intense as we move from 
the first to the fifth, As was indicated 
above, in many communities, it is possible 
to find examples of all five present in a 
given school with the major emphasis being 
found in one, two, and perhaps three. 

In order to be certain that the rationale 
for this emphasis on community develop- 
ment as a major function of education is 
clear, the premises on which this approach 
is based are listed below: 


1. Most of our learning occurs in a commu- 
nity context particularly during the earlier years. 

2. Most of our education as youth and adults 
is a function of community agencies. 

3. Only a portion of the learning and of the 
education results directly from organized school 
programs as the school program is presently 
organized. 

4. The casual learning and the education which 
results from non-school experiences is likely to 
be more significant since it is related to genuine 
interest and problems of youth and adults. 

5. The non-school learning and education is 
usually sporadic, often conflicting, unbalanced 
in its emphasis, and unevenly distributed in the 
community. 

6. The more the school program and the more 
the individual teacher operates without atten- 
tion to the characteristics of the particular com- 
munity, the more the qualities of casual learning 
referred to above are likely to characterize the 
development of youth in the community. 

7. On these premises, an educational program 
oriented toward community development will be 
characterized by 

(a) Cooperative determination of goals in the 
community. 

(b) Comprehensive and continuing assessment 
of the human and natural resources of the com- 
munity in terms of these goals. 

(c) Determination of the roles which various 
agencies and groups with an educational interest 
and faculities may play in the development of 
the potential resources of the community. 


(d) Development of interest and skill in 
process of meeting problems as well as achieving 
particular goals. 

In terms of the role of the science teacher 
in community development, the characteris- 
tics as listed above may be examined on 
two levels: those roles which the science 
teacher shares with all professional edu- 
cators and those roles which are distinc- 
tively his. The first of these two will not 
be emphasized here and our major atten- 
tion will be given to the unique roles which 
the .science teacher has in this approach to 
education. I should like to emphasize that 
this definition of roles is not dependent 
entirely on the assumption that the whole 
school system is geared toward the com- 
munity development concept. The differ- 
ence becomes essentially a matter of degree 
of difference rather than of kind in the 
situation in which the school program is 
traditional or in the community oriented 
program. 

Roles shared in common with all pro- 
fessional educators : 


1. Educators participate in the cooperative 
planning activities involved in the determina- 
tion of goals, in the assessment process, in the 
allocation and acceptance of responsibility of 
particular tasks, and in the evaluation process. 
As a teacher who is employed by the community, 
the teacher is very likely not a leader but rather 
a consultant, a technician, who works with youth 
and adult groups. 

2. Within the school itself, the teacher as- 
sumes a role of critical constructive planning 
ot the school activities in response to the com- 
munity needs. 

3. In his contact with parents and lay groups, 
the teacher tried to widen the area of common 
understanding and agreement as to the nature 
of the educational process, and the relevance 
of this process for meeting the current life 
problems of individuals and the community. This 
involves reducing the conflicting approaches 
which sometimes characterized different educa- 
tive agencies in the community or educative 
agencies and informal learning situations. 


What then is the unique role of the sci- 
ence teacher in community development? 
The definition of the potential role of sci- 
ence teachers proposed here is as follows: 

The science teachers in a particular commu- 
nity are those persons employed by the com- 


munity to give technical leadership and guidance 
in the process of making available to all mem- 
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bers of the community all the . appropriate 
scientific knowledge and skill which they need 
in order to use effectively human and natural 
resources. 


This does not imply that they know 
everything about all branches of science, 
but it does imply that they know how to 
find out and how to make use of knowledge 
which is available. Further, it implies that 
their function ought to be thought of as 
community wide rather than for a particular 
narrow age span. 

Let us look at the various aspects of 
this definition of the role: 


1. The science teachers in a particular com- 
munity: Science teachers as a group need to 
work together to promote the kinds of under- 
standings called for. Skill in working together 
with fellow teachers is involved. 

2. Employed by the community: As a public 
employee the teacher has a special relationship 
to the community. He is a technician, subject to 
the rules laid down by his employer, and within 
the limits of those rules equally available to the 
entire community. 

3. To give technical leadership and guidance: 
Science teachers’ role, as for other teachers, is 
helping others to grow. In that sense he is not 
a leader in the community but rather a con- 
sultant, a resource person. His leadership is 
confined to certain restricted settings. However, 
he needs to have that peculiar skill involved in 
working with others. As a technician he needs 
to know when to give technical information 
and guidance and when to help others to find 
the data which they want. 

4. All members of the community: In view 
of the concept of learning stated above he needs 
to serve all, although his specific responsibility 
would be to the special age group to which 
he has been assigned. 

5. All appropriate scientific knowledge and 
skill: In a period of rapid-developments, the 
science teacher has the difficult task of keeping 
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abreast of these developments which are pecu- 
liarly appropriate for the community which he 
is serving and of extending the acceptance of 
the methods of science. That few communities 
have used their science teachers in this way is 
evident to all of us. That the Mr. Boyntons, 
and Mr. Peepers would have difficulty in func 
tioning in this way is also obvious. 


A little over a month ago I spent ten 
days in Haiti in one of the more isolated 
sections. The Haitians have been politi- 
cally free for a hundred and fifty years but 
they are still slaves to an educational and 
economic system which had denied most 
of the people access to the most rudimen- 
Edu- 
cation for the children of the peasants who 


tary scientific knowledge or methods. 


constitute most of the population is seen 
as an escape from the life which they know 
rather than a means for improving the 
quality of life where they are. America 
is in its envious position because we have 
used our resources with some degree of 
intelligence, and the science teachers of 
the past are due credit for this achievement. 
Sut the very success which has been 
achieved in the past increases geometrically 
the magnitude of the task ahead. The pace 
of developments is such that we can not 
leave to chance the extension of scientific 
knowledge to all in a continuing fashion. 
Science teachers thus have a tremendous 
responsibility and opportunity but these 
cannot be met by the Mr. 
Mr. Peepers. 


3oyntons and 
The role of science teachers 
in community developments as described 
above is one way in which the responsibility 
may be effectively discharged. 


WHAT IS ARTIFICIAL MUSCLE? * 


Teru HaAyAsHI 


Department of Zoology, Columbia University, New York, New York 


SUMMARY 


rz. the layman, the term “artificial 
muscle” conveys the glowing notion 
that damaged or lost parts of the body 


* Paper presented at the Thirty-First Confer- 
ence on the Education of Teachers in Science, 
Teachers College, Columbia University, Novem- 
ber 14, 1952. 


may be replaced by synthetically formed 
tissues. Such an accomplishment exists 
as yet only in the realm of science fiction. 
At present, then, what is meant by “arti- 
ficial muscle” is the result of the initial, 
fumbling attempts to convert the molecular 
constituents of muscle tissue into some 


semblance of the contractile elements in 
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muscle. The purpose of forming such a 
model of the muscle is to obtain the tool 
to study the process of contraction at the 
molecular level, uncomplicated by extra- 
neous structures which together with the 
contractile elements form the muscle cell. 

A hopeful start toward the formation of 
such a model has been made in our labora- 
tory at Columbia University. The starting 
material is a solution of actomyosin, a com- 
plex protein molecule obtained by extrac- 
tion from the muscles of the rabbit. This 
solution is placed at the air-water interface 
of a Langmuir trough (a shallow tray 
brimful of solution) whereupon the protein 
molecules undergo “surface-spreading” to 
form a film of flattened and oriented pro- 
tein molecules. Such a film is character- 
istically insoluble, and when it is com- 
pressed to form a fiber, it may be lifted 
from the trough and handled in various 
ways. 

The rationale for this method of fiber 
formation is that the interior of the living 
cell is a heterogeneous system, offering 
interfaces. It is believed that the structural 
organization necessary to form the con- 
tractile elements of muscle may be formed 
by a similar interaction at the intracellular 
interfaces. 

Tests made on the actomyosin fiber 
formed in this manner have shown that 
the fiber will react with ATP (adenosine 
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triphosphate) the energy source of the cell. 
The reaction involves both the enzymatic 
splitting of the ATP to release its energy, 
and the ability to contract in the presence 
of ATP. This contraction will occur with 
a considerable load being lifted by the fiber. 
Thus, the fiber duplicates the most general 
characteristic of muscle—the ability to 
transform the chemical energy into me- 
chanical work. 

It has been found also that the fiber is 
capable of contraction and elongation in a 
repeated cycle; that more energy is ex- 
pended with increasing load; that the 
chemical reaction with ATP is reversed 
upon mechanical stretching of the fiber ; 
and that the relaxation (elongation) is a 
passive process. All of these character- 
istics demonstrated in the “artificial mus- 
cle” have been shown by other workers to 
be true of living muscle. 

The fact that these qualitative charac- 
teristics of the fiber match those to be 
found in living muscle gives hope that any 
mechanism of contraction elucidated from 
these protein models can be applied with 
validity to the living muscle. Future work, 
therefore, is directed with two aims: (a) 
the determination of further characteris- 
tics and their comparison with muscle, and 
(b) the elucidation of the molecular con- 
figurational changes leading to the contrac- 
tion. 


REPORT OF THE THIRTY-FIRST CONFERENCE ON 
THE EDUCATION OF TEACHERS IN SCIENCE * 


Conference Theme: Science in the General 
Education of Children and Young 


People. 


or its Thirty-first session, the Confer- 
oo focused its attention on science in 
general education, or science that is de- 
signed to be of service to everyone. The 
myriad of problems involved in a gener- 
alized, as contrasted to a specialized, ap- 

1 Report edited by Willard Jacobson, Teachers 
College, Columbia University—Conference Sec- 
retary-Treasurer. 


proach to science education were discussed 
and investigated by five study groups. The 
work of the study groups was implemented 
by addresses by students of such diverse, 
but pertinent, areas as college curriculum 
development, child development, commu 
nity development and accounts of new de 
velopments in zoology and_ electronics. 
Most of these addresses are included in 
this issue of Science Education. The fol 
lowing reports are brief accounts of the 
discussions of the Conference study groups. 
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SCIENCE IN CHILDHOOD EDUCATION 


Co-chairmen: Louis Cox, Towson State Teachers College, Towson, Maryland; Mary Sheckles, 


Teachers College, Columbia University 
Recorder: 
Reporter: 
Liaison Consultant: 
Consultants: 


Seymour Trieger, New Lincoln School, New York City 
Marian Young, New Lincoln School, New York City 

G. S. Craig, Teachers College, Columbia University 
Paul Blackwood, U. S. Office of Education, Washington, D. (¢ 


.; John Navarra, 


Teachers College, Columbia University; Joseph Zafforoni, Eastern Washington College 


of Education, Cheney, Washington; Ernest Owen, Garden City 


City, New York 


Proceeding from a fresh and thorough- 
going evaluation of elementary school sci- 
ence today, the study group dealt mainly 
with new ideas and suggestions to improve 
science education in classroom theory and 
practice. The discussion may be summa- 
rized under the following four topics. 

1. The nature and position of science 
in the elementary school 

It was emphasized that good science 
teaching fulfills the philosophy and ob- 
jectives of good elementary school educa- 
tion generally, and does not, therefore, 
“vested 


represent a interest” in the cur- 


riculum. Being based on a developmental 
child psychology, this kind of science edu- 
cation functions in building security, cre- 
ative thought and action, and competency 
This 


kinds of 


in the world of things and forces. 
holds 


teacher orientations be it education as per- 


true even within various 
sonality development, or in terms of learn- 
ing theory, or perception, etc. 

In keeping with these ideas, the science 
program in the elementary school must 
be based on an interpersonal (psycho- 
logical) or operational organization, utiliz- 
ing the pertinent experience and knowledge 
of science. 

2. The nature of science in human af- 
fairs 

In many respects the development of 
science represents man’s increasingly more 
and live 


accurate attempts to understand 


comfortably in his world. In rough anal- 
ogy, this process is typical of growing 
children; hence elementary school science 
must be organized and taught in terms of 
integrative and dynamic working explana- 
tions of 


the child’s world as he interacts 


with it, rather than in terms of “elemen- 


Public Schools, Garden 


tary” biology or physics. These explana- 
tions may be organized around big princi- 
ples and concepts common to many fields 
of science so that a contextual learning 
involving child, nature, and society takes 
place. A parallel idea is seen in the new 
science of ecology which cuts across many 
subject matter fields in helping us under- 
stand and control the interrelationships of 
weather, soil, plants, animals, gravity, cur- 
rents, etc. 

3. Training the teachers 

To do this kind of teaching, teachers need 
science content, a knowledge of the re- 
sources of their community and a thorough 


understanding of the 


purposes of theit 
children. The pre-service training program 
is already reflecting the need for a redis- 
tribution of curriculum in emphasis and 
content, especially as regards science. Since 
it is obviously impossible to give all the 
science content a teacher might need in 
her training, a solution to this problem 
might be found along the following lines: 
(a) The subject matter of science itself 
could be reorganized and taught as “‘work- 
ing pictures—” mental frameworks or road 


maps dealing with the manifestations of 
energy, balance, adaptation, etc. so as to 
give the teacher a feeling for the world 
as interpreted by science. 


(b) These sci- 


ence courses should be arranged to meet 
the common problems and interests of chil- 
dren as these are developed in the class 
room. Ideally, first hand experience with 
children should run concurrently with such 
a combined science method 


content and 


course. (c) The objective would be to 
develop a teacher who is as capable and 
competent in the field of science as she is 


in the teaching of other elementary school 
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subjects. In short, the science should be 
learned as it will be taught with due re- 
gard for scientific accuracy, emotional 
soundness, and good democratic human re- 
lations between teacher and pupil. (d) 
Familiarity, and not necessarily simplicity, 
should be the criterion in selecting materi- 
als and topics since equipment that is too 
professional sometimes restricts imagina- 
tion, curiosity, and understanding. 

4. Children, Teachers, Science, Society— 

The very fact that children today are 
living through more of a scientific era 
than any other generation in human history 
suggests that greater efforts need to be 
made to discover their new “growing 
edges.” The oft-noted “space conscious- 
ness” of today’s children is surely more 
than this generation’s counterpart of “cops 
and robbers,” and directs us to look deeper 
into what this and other contemporary 
interests reveal about the child’s under- 
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standing of himself, space, power, time 
and energy. 

The scientific advances of the past fifty 
years have by now become somewhat ap- 
parent in the increasing maturity and stand- 
ards of many of our people, although we 
are prone to see this rather negatively as 
“cheapened values” or “lowered standards.” 
The positive side of the coin, however, 
reveals a shrinking of provincialism and 
a sophistication about our world of people, 
things and forces that are making higher 
demands for better teachers and schools 
than ever before. More nearly expressing 
this trend and in keeping with the general 
tone of our discussion we have asked, 
“What does a searching examination and 
stock-taking of our world, children, and 
schools tell us to do now to meet our most 
pressing problems, and gain satisfaction 
from our greatest strengths ?” 


SCIENCE IN EarLy ADOLESCENT EDUCATION 


Chairman: Alfred Beck, New York City Board of Education 

Recorder: Michael Hannon, East Stroudsburg, Pennsylvania, Junior High School 

Liaison Consultant: Willard Jacobson, Teachers College, Columbia University 

Consultants: George Crawford, Maryland State Department of Education; George Pallrand, 
Riverdale School, Riverdale, New York; Carmen Sanguinetti, Stevenson School; Nathan 
Washton, Queens College, Flushing, New York; Sister M. Celine, C.S.J., Saint John 


College of Cleveland, Ohio 


Using the conference theme, “Science in 
the General Education of Children and 
Young People,” as a guide for discussions, 
the group began probing this area for a 
jumping off spot. Various specifics began 
to form that were believed to be the prime 
forces in the molding of good science teach- 
ers of general education for children and 
young people. As the group was drawn 
deeper into the problem, their attention 
centered upon the relationship of science 
teachers with their teacher education in- 
stitutions. This topic was investigated 
adroitly and the elements of the pre-train- 
ing of the fledgling teacher, the actual 
teacher education and the post or in-service 
training by the teacher education institu- 
tions were exposed as the work areas for 
the remaining sessions. 





One may wonder, perhaps, how the 
group found a problem having its roots in 
three time stages of development, namely, 
pre, present, and post. The group, itself, 
was amazed as the contributing data pre- 
sented continued to lop off years—until, 
definite and conclusive evidence showed 
that only by considering these integrated 
phases of teacher preparation could some 
of their proposed goals—means of pro- 
ducing better science teachers—he attained. 

What was the spark that focused the at- 
tention of twelve science educators, teach- 
ers and students into a common accepted 
work area? It was the recognition that 
too many of today’s beginning science 
teachers—whether previously versed for 
general education or not—have become, 
scientifically speaking, “teachers of con- 
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trolled demonstrations” with perfect end- 
ings. Many are restrained by the fear and 
insecurity that experimental exploration 
will give no nurture to the education of 
children. Others are driven by the pressure 
of school administrators into frustrating 
ventures where the lack of “know-how” 
or the absence of gumption “to-find-out- 
how” results in poor education for our 
citizens of tomorrow, to say nothing of a 
very shaky security of that teacher’s posi- 
tion on a school’s staff. 

Here is the problem! Is the present 
four-year, teacher college trained science 
graduate a “finished” product? Of course 
not, you say. Does he still need the guid- 
ance of an experienced educator of science? 
Another yes. Then—from whom shall this 
help, confidence and security come? This 
is the question which the Early Adolescent 
group set out to answer. 

Every superintendent, principal, and be- 
ginning science teacher will attest to the 
fact that continual professional growth is 
a necessity. But, how many of the above 
mentioned people have the trained back- 
ground and the time to personally supervise 
this growth for the freshman teacher? Yet, 
it usually falls to these three groups to 
diagnose and to administer to that teacher’s 
growing pains. Where will a new teacher 
find scripts and materials necessary to pro- 
duce a science assembly program? How 
can he free himself to experiment with new 
teaching techniques? Who will aid him 
in organizing a science club and enlist 
parental cooperation? When will he learn 
to share experiences with other teachers? 
These are but a few of the real questions 
presented by principals of 8-year elementary 
schools to a supervisor vi Junior High 
School science here in New York City. 
Are these questions indicative of only New 
York City? Personal experiences from 
the group alone gave verification that the 
same type of questions are being raised 
nationwide by the beginning science teach- 
ers. The group in its investigation into 
the problem did not find a complete “cure- 
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all” for these ills. However, they believed 
they arrived at some definite plans to at 
least alleviate some of the insecurity and 
thereby have our beginning science teacher 
grow into a more resourceful and a more 
independent individual. 

the 
group, pretraining was foremost in the 
group’s ideas of preparation for the future 
science teacher. 


From the trend of discussion by 


The exact time-placement 


for “pre-training” will vary. Therefore, 
some examples may help one to better rec- 
ognize the group’s intentions on this 
subject. 

A start will find the actual home life of 
the prospective educator of science a real 
future. 
Is the individual’s philosophy such that 
he sees himself dedicated to education as 


a life’s calling? 


and vital factor in his successful 


Or is it just a security 
stop-gap to some other type of life’s work ? 
Does his family look upon teaching as a 
desirable position in society? Can the in- 
dividual feel justified to cut out of his life 
the number of years for this undergraduate 
and graduate training, if family relations 
are strained due to lack of social status or 
financial insecurity during this period? 
Surely, all of these are important deciding 
factors in making up the student’s morale, 
his confidence in society, and his future 
therein. Granted that many of these fail- 
ings may be cloaked in the immediate 
family of the student, never-the-less, the 
group felt that definite overture 
should be made by all teacher education 
institutions to raise the social prestige of 


some 


the teaching profession. This action should 
not be confined to the limits of a com- 
munity, but should filter into the student's 
family whenever and wherever possible. 
It was the conviction of the group, that 
a greater and stronger corner stone of the 
beginning science teacher could be laid by 
this type of pre-training. 

Inasmuch as the report of the group 
two years ago dealt with the desirable 
qualifications of a science teacher entering, 
during and upon graduation from a teacher 
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education institution, the group only re- 
iterated those items which they felt were 
the uppermost responsibility of the teacher 
training institutions.* Primarily, it is the 
duty of the teachers college to produce a 
teacher of science who has the breadth and 
quality of training to recognize and make 
functional the solutions that are found to 
both the adolescent’s academic and com- 
munity problems. The teachers college 
must also screen throughout the training 
process for physical, personality, and mental 
defects that may show themselves as pos- 
sible blocks to the future success of the 
student as a teacher of children. 

The last time-capsule to be devoured by 
the teacher education institutions was la- 
heled “the follow-up program.” This in- 
cluded those facilities, those interests, and 
those relationships that teachers colleges 
must afford for its alumni, for community 
schools, for other teachers colleges, and 
for society as a whole. 

Perhaps the greatest immediate need in 
the “follow-up program” is that the teacher 
training institutions become a_ resource 
depot of curriculum materials, guidance 
materials, audio-visual materials and a 
general “first aid’ station to evaluate, 
screen, preview, suggest and distribute new 
educational material to institutions and 
their staff throughout the general area serv- 
iced by the given teachers college. The big 
burden of entailed clerical work in this 
proposal could be shared by the close co- 
operation of the teachers college staff and 
committees of community teachers in pre- 
paring these field services. 

The group realized that this suggestion 
is no doubt different from the policies now 
held by many teachers colleges. Particu- 
larly the proposal to help groups other 
than those made up of alumni. However, 
how much more real science education could 
become, if the number of “academic” re- 
searches, being projected for graduate 

2Lammers, Theresa, “The Education of 
Teachers in Science,” Science Education, 35 :149- 


151, April, 1951. 
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work, were to be changed overnight into 
“teacher-action” research? Integrate proj- 
ects into live community schools to help 
solve actual science teachers’ problems, 
locate community needs, aid children to be- 
come adjusted in their environment, and 
prepare general education science programs 
where needed. And after such master- 
pieces are completed, the colleges should 
see that they were not stuffed away on 
cluttered shelves or cherished and read by 
a cloistered few; but have them published, 
clispersed and kept alive for the betterment 
of education in general and science educa 
tion in particular. 

The Early Adolescent group predicted 
that this movement can and will come about 
if more pioneer institutions will break 
down judicial barriers and extend an “‘open- 
door” policy for the troubled science 
teacher, department supervisor, principal, 
and superintendent of the community 
schools. It will be by the close liaison be- 
tween teachers colleges, undergraduates, 
graduate candidates, and alumni that in- 
stitutions will feel free to invite the as- 
sistance of teacher training institutions. 

The mind of the group was also of the 
opinion that it was time for teachers col- 
leges to take issue to the lassitudes of so- 
ciety in raising the rewards and recogni- 
tions for their graduates. The group did 
not cling wholly to monetary rewards, how- 
ever much they, too, would help. They 
preferred to see teachers colleges present 
the teaching profession to the communities 
in such a way that social appreciation and 
recognition of the teachers would be buoyed 
up to greater heights. 

In a similar manner, how much greater 
would become the value of professional 
ethics among education associations, pro- 
fessional clubs and society, if teachers col- 
leges were to integrate and utilize these 
various groups on the campus and in the 
community schools. This could then re- 
sult in the growth of the individual teach- 
er’s value of his own professional ethics. 


In closing, the group was impressed with 
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the idea of what a fine thing it would be for 
the entire field of education and particu- 
larly for the education of science teachers, 
if greater inter-teachers college relation- 
ships were built up along the lines of this 


very conference. Such a happy ending 
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could result in the exchange of ideas, in 
crease of knowledge, and the evaluation 
of present techniques being communicated 
more freely among those whose job it is 
to produce a better science teacher for the 
general education of children and youth 


PHYSICAL SCIENCES IN YOUTH EDUCATION 


Co-chairmen: Theodore Benjamin, 


DeWitt Clinton 


High School and Teachers College, 


New York City; Ned Bryan, Rutgers University, New Brunswick, New Jersey 


Recorder: 
Liaison Consultant: 
Consultants: 


Charles Prewitt, Willimantic State Teachers College, Willimantic, Connecticut 
Hubert Evans, Teachers College, Columbia University 
Herman M. Campsen, Bronx High School of Science, New York City; Mary 


Bilheimer, Teachers College, Columbia University; Hugh Allen, Montclair State Teachers 
College, Montclair, New Jersey; Harvey Russell, American Cyanamide Company; Frank 
Kenney, Teachers College, Columbia University; David J. Blick, University of Connecti 
cut, Storrs, Connecticut; Gordon Van Hooft, New York State Department of Education, 


Albany, New York 


During the first hour of the study group 
meeting there were expressed three ap- 
parently different points of view concern- 
ing the role of the physical sciences in 
youth education. These three, each offered 
by a different person and each finding sup- 
porters in the group, furnished roughly 
the context for the study periods. Briefly, 
the points of view were: 

(1) Some modification should be made 
in the present traditional courses found in 
many schools. 

(2) Courses should be offered in which 
the planning centers around the present, 
personal-social needs of the youth. 

(3) Courses should be devised which 
would emphasize the youth’s future needs 
and problems growing out of present day 
scientific activity. 

When the above first 
there was disagreement as to which would 
offer the best basis for the physical science 
courses. 


were discussed, 


However, during the ensuing 
periods the group generally came to the 
conclusion that these were three different 
but interdependent and supplemental ap- 
proaches to the same problem of meeting 
the needs of youth relative to science areas. 
future contro- 
versy was seen not so much as an either-or 


For example,—the present 
problem but rather both were recognized 


as important and inseparable. The partic- 


ular emphasis given to one or the other 
would be dependent upon the attitudes of 
Modi 


cation of present courses was deemed es 


the individual teacher and students. 
sential by everyone. Changes, however 
should be made in light of the existing edu 
cational program and objectives of the 
teacher, students, school system and com- 
munity. The value of such study groups 
was graphically illustrated in these closer 
agreements, broader outlooks and more ac 
cepting attitudes of the various proposals 
at the close of the meeting than at the 
opening. Although the discussion time was 
not divided equally among the three pro 
posals, each was reviewed and, at least 
two received specific attention as the group 
was led in discussion for parts of two study 
periods by proponents of their respective 
viewpoints. The discussion of the items 
was as follows: 

(1) The 
modified. 


present program should be 


New 


to changes in the present physical science 


The situation in York in regard 
high school courses was reviewed in detail 
as an example of a school system in the 
process of modifying the present program. 
This physical science program consists 
largely of a separate chemistry and physics 
course designed to give to the students 
specific facts. For those planning to go 


s 
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to college the students’ ability to recall 
these facts is tested by a state-wide exami- 
nation known as the Regents Examination. 
A non-Regents course is given for those 
who do not plan to go to college. Less 
content is covered and the examination is 
not required. A syllabus is prepared for 
the courses by the State Department as 
an outline for the teachers to follow. 

It was called to the attention of the 
group that a recent article in an educa- 
tional magazine indicated that many of the 
teachers and administrators in New York 
State had little or no desire to change 
the present system. This point was fur- 
ther supported by the comment that any 
significant change in the type of examina- 
tion questions included in the Regents 
brought protests from the teachers. A 
change in the questions such as placing 
emphasis on ability to understand and use 
definitions rather than straight recall re- 
quires a change in teaching methods and 
objectives to enable the students to succeed 
on such questions. Changes are to be 
introduced through rewriting the Regents 
syllabus, providing new materials for the 
courses, and by changing the nature of 
the questions in the Regents examination. 
It is realized that these changes must be 
slow in order for the teachers and ad- 
ministrators to remain in sympathy with 
the proposed program. 

The trend in modification of the present 
physics and chemistry courses is to place 
emphasis more on general principles rather 
than specific facts. For example, in regard 
to extracting a metal from its ores, the 
general method for extraction and the 
underlying principles involved will be 
stressed. This, rather than emphasis on 
the particular facts concerning the extrac- 
tion of iron from its ore, places the stress 
on principles of wider utility. 

To aid the teacher in understanding 


8 Miller, David John, and Mallinson, George 
Greisen, “An Investigation of the Attitudes of 
Teachers Toward the New York State Regents’ 
Examinations in Science,” Science Education, 36: 
203-215, October, 1952. 


and working in the modified program, the 
state department is issuing new materials 
in the form of handbooks and booklets. 
There have been issued General Science 
Handbooks for grades 7 and 8. Smaller, 
more specific bulletins such as “Living 
with the Atom” have been prepared for 
the high school courses. These materials 
free the teacher from the rigorous outline 
of a syllabus and offer many suggestions 
for projects and experiences which the 
teacher and students can develop and pur- 
sue on their own. For example, one such 
point of departure in a unit on electricity 
is a suggested digest on the production 
and use of electricity in the local commu- 
nity. These materials have had an en- 
thusiastic reception and apparently are 
being used with success. 

A further trend in modification of the 
state physical science program is the in- 
troduction of a physical science course 
including various areas of the physical sci- 
ences rather than two separate courses in 
physics and chemistry. There are rela- 
tively only a small number of such courses 
in the state. It is expected that these will 
increase in number and will be able to 
serve better more of the needs of a greater 
number of students than have the previous 
types of courses. 

(2) Courses should be offered in which 
planning centers around personal-social 
needs of students. 

The immediate individual-community 
problems were considered by some as the 
most appropriate point of departure in 
physical science work for youth. There 
was suggested the problem of the distances 
in which a car can be stopped by brake 
action when traveling at different speeds. 
Such questions as lever action of the brake 
pedal, friction of the brake linings on the 
drums, and others would be raised. It was 
felt that, because young people drive cars 
and need to rely on the brakes for safety 
at times in emergency situations, the prob- 
lem involved was of an immediate social- 
personal nature. 

Questions were raised as to the value 
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for many of the students in working 
through the problems involved in lever 
action and friction of the brakes. Perhaps 
these were questions for the expert in our 
society and ones with which the expert 
could deal more readily? Maybe a more 
pertinent problem was the role of the ex- 
pert in a modern industrial society and 
in the local community? Others com- 
mented that a discussion of the safe stop- 
ping distance for a car be extended to 
involve a consideration of a local accident, 
local or national casualty rates, or the 
increasing cost and difficulty of obtaining 
automobile insurance. 

It was suggested that if we learned to 
work effectively with present problems 
such as the safe use of the automobile and 
the wise use of the expert, then we would 
be well equipped to deal with unknown 
problems of the future as they arose. 

In relation to subject matter, it was 
thought that these courses would cover 
much useful subject matter, but that the 
primary emphasis in the course was to 
meet the needs of youth and not to cover 
prescribed subject matter. 

(3) The educator should deal with fu- 
ture problems growing out of present day 
scientific activity. 

The populace should be able to deal in- 
telligently with future problems such as 
peacetime use of atomic energy, and super- 
sonic airplane travel. These innovations 
and many others resulting from the work 
of scientists with 
which the people should be able to deal 
adequately. 

Predictions of these future advances and 


will create problems 


problems can be made on the basis of 
evidence. Some years ago it 
was that television would be 
placed on the market; yet, littlke was done 


scientific 
obvious 


to prepare the youth of that time to under- 
stand this revolutionary means of com- 
munication, education, and entertainment. 

The world of the future will be different 
and this will be in a large part the result 
of scientific activity. To be able to live 
in this world we should look to the future 
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and develop values to guide our living. 
Closer relations should exist between the 
natural sciences and social sciences. Prin- 
ciples in natural science should be de- 
veloped in terms of their social significance 
not, as is often the case, principle, per se. 

To aid in developing even better values 
the method of rational inquiry should be 
utilized in the classroom in such a 
that it 
system of all and will be utilized in de- 


way 
will become a part of the value 
veloping further values. 

Implication of these programs for teacher 
education, 

In each of these suggested programs it 
that the 
widening area of concern. 


is asked teacher have an ever 
Many teachers 
are limited to the narrow subject matter 
discipline with which they are directly fa- 
miliar. Those who have come through 
separate subject matter disciplines with 
an educational methodology superimposed 
will teach similar content in their own 
courses. 

One member of the group described a 
program wherein scientists from various 
disciplines, biology, chemistry, physics and 
geography, were brought together in a 
group to discuss before students in science 
education problems such as conservation 
Students 


observe that scientists can and do see prob- 


which cut across all disciplines. 


lems in the larger sense and realize the 
need and practicality of dealing with these 
broad concerns. 

Science courses in which students who 
intend to become teachers are enrolled 
should provide opportunities for the pros- 
pective teachers to have professionalized 
Students 


tact with children and youth and observe 


experiences. should have. con- 
and participate in science experiences with 
them. 

The prospective teachers should be in- 
volved in educational situations where they 
will act in ways which demand new pat- 
terns of teaching and thinking regarding 
science education and youth. A word of 
caution was introduced here in that such 
experiences might prove to be difficult or 
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even traumatic for some students. We 
must work closely with students, and, at 
times, our forward movement may seem 
slow. However, it was agreed that it is 
important that all students have some feel- 
ing of success and accomplishment. 

Of greatest importance is the attitude 


and ability of the instructor himself in 
the science education course. If he shares 
the willingness and ability to change the 
point of view of his own course, if he 
offers a course that is attractive and chal- 
lenging to his students, they will be stimu- 
lated and encouraged to do likewise. 


SCIENCE IN COMMUNITY COLLEGES AND TEACHERS COLLEGES 


Chairman: G. P. Cahoon, Ohio State University, Columbus, Ohio 

Recorder: J. Silvan, Teachers College, Columbia University 

Liaison Consultant: F. L. Fitzpatrick, Teachers College, Columbia University 

Consultants: John G. Read, Boston University, Boston, Massachusetts; Rufus Reed, Mont- 
clair State Teachers College, Montclair, New Jersey; Victor L. Crowell, Trenton Stat: 


Teachers College, Trenton, New Jersey; 


Khalid, Baghdad, Iraq 

Except for a very few instances when 
the group broke from the restraint of their 
own backgrounds into avant garde think- 
ing, our discussions were along relatively 
conservative lines. The ideas we heard 
with the most interest were moderate, 
probably ‘“‘neo-humanist” in temper. They 
did not exactly fit the traditional patterns 
of thinking in college teaching; yet they 
were in no sense radical. 

Contrary to the experience in some of 
the other groups, instrumentalist ideas in- 
troduced into this group’s discussions were 
met with resistance. This took the form 
of outward acceptance of the virtue of the 
The “but’s” took 
the form of such reactions as . “but it 
is impractical”; “. . . but that won't help 


ideas proposed, but 


us meet certification requirements” ; 

but there are more needs than can be 
met through solving students’ immediate 
problems.” 

We considered the question, “Who shall 
be admitted to college?” and a considerable 
degree of disturbance was evident when 
the subject of criteria for admission was 
introduced. Opposition to I.Q. test scores 
as valid measures of ability was expressed 
throughout the group. There was some 
feeling that I.Q. test scores together with 
other evidence might be acceptable. In 
the end, we failed to answer to our own 
satisfaction the question we posed. 


Joseph Adegbite, Lagos, Nigeria; Rahman 


Should the nature of the general edu- 
cation science program in the liberal arts 
college differ from that in a teachers col- 
lege? In general, we thought that it 
should not. 

For some of us, a major problem was 
the great variation in science preparation 
of our freshmen students, particularly with 
respect to the difficulties this engendered 
in presenting a single, introductory science 
course in the general education program. 
The suggestion was made that a general 
education approach does not depend pri- 
marily on the student’s knowledge of sci- 
ence, but is concerned with the techniques 
of using science and scientific methods of 
thinking and applying them to every-day 
problems. 

In a similar vein, it was proposed that 
we consider the question, “What should 
be the nature of science education for mem- 
bers of the community ?”, but this did not 
occupy our attention long before we turned 
to the topic of what assortment of science 
courses we should offer in our general 
education program. There is such a vari- 
ety of sciences and sub-sciences, where do 
we start? Where do we stop? 

At this point we suggested three cri- 
teria to help us determine our choices: 

1. Needs recognized by the students. 


2. Needs recognized by their elders (faculty?). 
3. Needs imposed by society. 
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- G. P. Cahoon, Ohio Stat 


University, Columbus, Ohio, and Ellis Haworth, Wilson Teachers College, Washington, D, C 


We accepted without quibbling the state- 
ment that it is with functional subject 
matter that general education is concerned, 
and for a short time we were interested 
in trying to evolve a formula for deter- 
mining what is functional. Again, three 
criteria were put forward: 

1. The item or 
behavior. 


subject taught should change 


2. It should be common to human problems and 
needs. 

3. It be -related to what the citizen 
should be able to do operationally in our society. 


should 


On the second day we heard an excellent 
report on the general education program 
at Hunter College and at the University 
The the 
program evolved after the 
faculty had studied the general education 


of Chicago. science course in 


former was 


literature and outlined their own objec 


tives. Their four principal aims were 


f the nature of scienc: 
Understanding of the methods of 

3. Developing intelligent curiosity, 
mind, a passion for truth, and ability 
municate in 


1. Understanding 
2. scientists 
Ope ai 


to com 


an 


science. 

4. Understanding that scientific problems ov 
lap artificial subject matter boundaries 

The course begins with a study of the 
nature of the geology of Manhattan. ‘This 
to all of to dealing with 
common experiences of concern to the stu- 


seemed us be 


dents. However, later emphasis in the 
with 


course is such 


The speaker felt that using such 
materials would aid the students in learn- 
ing the scientific method. 


original papers 


as 


Mendel’s. 


As a group we readily accepted the 


Hunter College science course. It sounded 


> 


) 
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good. It had been evolved after careful 
study. Only a few among us felt dissatis- 
fied with what they saw in it. They felt 
that it dealt too much with areas foreign 
to the concerns of the students. They be- 
lieved that, even when the subject matter 
was of concern to the students, a more 
direct and profitable approach to it might 
be effected than that afforded by the study 
of original papers. A more direct, expe- 
rience-centered approach, in their opinion, 
would stimulate interest and learning ap- 
preciably. Most of the group, however, 
were enthusiastic about the Hunter 
program. 

With respect to teacher education, in- 
terest was shown in designing programs 
to meet certification requirements in vari- 
ous localities. We showed some concern 
about the many required courses in psy- 
chology, education, and related fields, and 
their “competition” with science courses. 
There seemed to be a feeling that many 
of these non-science courses were of little 
value, that they were repetitious, and that 
some of them, as now given, could be 
dropped with little or no loss to the pro- 
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spective teacher. Paralleling this line of 
thought was a feeling that it was impor- 
tant for the student preparing to teach 
science to take many science courses so 
that he would have breadth and depth in 
directly related subject matter areas. 

The question was raised about how the 
teacher training institutions were teaching 
their students to meet the needs (and 
recognize the needs) of their pupils in 
the schools. An objection was raised about 
the needs concept ; one member stated that 
recognized needs on the part of the pupils 
were only a small part of the things they 
should learn. The consensus seemed to 
be that there is an important place for 
recognizing and meeting felt needs in the 
science program, but that there must also 
be a program which will teach pupils the 
things we know they need. 

The chairman asked for suggestions 
which would make meetings of this sort 
have more continuity from year to year. 
It was proposed that members and others 
should send in reports from actual teach- 
ing situations about what goes on in the 
colleges in the area of science education. 


SCIENCE TEACHING IN THE COMMUNITY 


Chairman: Thomas Blisard, Newark College of Engineering, Newark, New Jersey 
Recorder: Lawrence Pugno, Terre Haute, Indiana 

Liaison Consultant: S. R. Powers, Teachers College, Columbia University 

Consultants: Byron Turner, Glenville State College; Lucy W. Stephenson, New York State 


Department of Education, Albany, New 
Harold Spielman, College of the City of New 


Teachers College, Oswego, New York; 


York; George E. Pitluga, Oswego State 


York, New York City; Ira Shein, New York Public Schools; Clarence Lee, Hayden 
Planetarium, New York City; R. H. Cooper, Ball State Teachers College, Muncie, 


Indiana 

How can we help youth become increas- 
ingly effective participants in their com- 
munity? This question posed by Dr. S. 
R: Powers, Professor Emeritus of Teach- 
ers College, Columbia University, began 
the series of discussion sessions for the 
group and became the focus for the 
interesting and productive sessions that 
followed. 

ASSUMPTIONS STATED—COM MUNITY 

DEFINED 


The school and the science teacher must 


deal with the community—it cannot be 
ignored. All educational purposes and 
practices derive from community situations. 
It cannot be otherwise as the school is 
a community institution, set up by the com- 
munity for purposes set by recognized 
community needs. 

The community can be thought of in 
relation to problems of people. The at- 
tempt to solve problems that grow out 
of the significant areas of living (eg., 
earning a living, finding a mate, raising a 
family, rearing the young, transmitting the 
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cultural heritage) gives rise to the struc- 
ture and dynamics of community. A com- 
munity essentially involves people acting 
to maintain and develop the institutions 
that they may define as being essential to 
their well-being. 


COMMUNITY NEEDS AND EDUCATIONAL 
PRACTICES 


In the effort to meet community needs 
many differing educational practices have 
been developed. If those most nearly alike 
are placed side by side, a spectrum of 
practices will be formed. 

At one end of the spectrum will be those 
practices which are determined by criteria 
set up through precedent and _ tradition. 
Those who follow such practices believe 
that youth can best be prepared to act 
rationally in the present and future by 
focusing on past needs and how they were 
met. Thus youth will master a logically 
organized body of facts and knowledge. 

Moving across the continuum, educa- 
tional practices are found which include 
consideration of applications of the past to 
the present and anticipated situations in 
the community. Teachers following such 
practices usually consider the use of the 
present community as “enrichment” and 
something “added to” the more funda- 
mental learnings of the students. For in- 
stance, after studying saponification in the 
chemistry course the students may visit a 
soap factory; after studying the theory of 
generators, they may visit an electric power 
generator station. 

Still farther across the spectrum are edu- 
cational practices which focus on _ the 
present community situations and the con- 
sequent needs of the individuals as they 
live in the existing and developing com- 
munity. The criteria for the learning ac- 
tivities of the students are derived from 
the lives, activities, and problems of the 
people living in those communities. Youth 
will study the present situations; he will 
use the resources of the past, the subject 
matter at the opposite end of the spectrum, 
as he needs it in dealing with his present 
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problems. At this end of the spectrum 
there is greater freedom of action; the stu- 
dent has responsibility for selection of 
resources and for planning and carrying 
through his plans. The community is the 
focus of his activities rather than a source 
of illustrations of the things he is supposed 
to have learned. Experts and authorities 
are used by the student as he needs them, 
in the same way that the practicing chem- 
ist, physicist, biologist, or doctor uses 
them. 

Educational practices which help youth 
deal with community situations make maxi 
mum use of the common heritage and 
future aspirations. Regard for current 
concerns gives more meaning to the im- 
pact of the past and implications for the 
future. The student who “sees” the pres- 
ent problem of soil depletion and traces 
back soil formation to pre-historic times 
gains functional understandings that have 
always been goals of formal education. The 
student who calls on the agriculture agent 
and asks, “What can I do about soil ero- 
sion on our farm?”’, has integrated knowl- 
edge and attitudes in a manner that is 
significant for society. These examples are 
in contrast to the student who has un- 
consciously assumed that everything he 
learns in school is of delayed value and 
expresses considerable surprise when he 
realizes that some of his learnings are of 
use to him “here and now.” 


SOME COMPONENTS 


Again, “How can we help youth find a 
rational way of taking his place in the 
community?” The following components 
for a successful attack on the task set up 
by that question were identified : 


(a) Establishing a classroom atmosphere of 
freedom where each individual is respected and 
respects himself. 

(b) Helping young people develop problem 
solving procedures and realize the significance of 
those procedures to their own problems. 

(c) Studying the characteristics of communi- 
ties with youth—with emphasis on their own 
community as their present and probable future 
environment. 

(d) Helping young people utilize personal re- 
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sources and locate and use the wealth of 
resources in the community. 
SOME SPECIFICS 

\What does this mean to the teacher as 
he works in the classroom? How have 
members of our groups brought the gen- 
eralized statements of components down 
to specific acts? These and similar ques- 
tions raised by the group indicated the 
desire to find new and more effective edu- 
cational practices. The following concrete 
illustrations are indicative of responses by 
group members. 

Several members of the group were in- 
volved in programs in which they used 
their specialized skills and knowledge in 
science to provide a specific service to 
the community. One described how he 
and his students worked with milk handlers 
in their community. They were relating 
the pertinent data and techniques of bac- 
teriology to key persons in one phase of 
community health. Another described how 
he and his science classes had become a 
local resource for the solution of the com- 
plex problems involved in farm pond 
pollution. 

Other members had become increasingly 
aware of the educational resources in the 
community and were utilizing them in their 
teaching. They were making use of the 
factories, the coal mines, the littered 
streets, and the barber chair. They were 
providing opportunities for their students 
to talk to the laborers and _ professional 
people of the community. 

Some stressed their efforts to get at 
children’s concepts of the community in 
order to build on present understandings 
and interests. An elementary teacher de- 
scribed her “sharing period” with children 
where discussion of pets, rain and snow, 
and home gardens provided opportunities 
for “science in the community” at a level 
suitable for them. Doesn’t the “sharing 
period” have its place at all levels of 
education ? 

Some were prepared to work with their 
students in the following manner. Instead 
of studying the theory of electric power 


e 


generators, students might first determine 
the power needs of the community and 
how they are being met. Talks with op- 
erating officials of the local power company 
may indicate what is involved in the tech- 
nical situation. Conferences with local 
industrial leaders, municipal officials, tele- 
vision and radio service men will give addi- 
tional information. As students develop 
understandings of power needs in the com- 
munity, questions will be raised. How is 
electric power produced? What deter- 
mines the efficiency of power production 
and transmission? Thus, they will investi- 
gate generators, perhaps build models, 
compute power factors, test efficiency of 
transmission at various potentials over 
various types of transmission wires, in- 
vestigate to find what other communities 
have done, and study national and inter- 
national power needs, problems, and 
policies. Before they are through, they 
will have studied, used, and gone far 
beyond Ohm’s Law, Kirchoff’s Laws, gen- 
erator and transformer theories. 


EVALUATION 


The worth of our efforts in the directions 
indicated in this report should be deter- 
mined continuously. It is not enough to 
ascertain at years’ end the present condi- 
tions or past achievements. We need to 
ask at all times, “Is what we are doing 
building a better community? What are 
our next steps?” 

Each of us must define the goals of 
our good community. Surely our defini- 
tion will contain the feeling expressed by 
Dr. Powers, we seek a better life; 
one with more safety and security; more 
comfort and more opportunity for free 
play of the inteilect; more time and oppor- 
tunity for cooperative efforts in dealing 
with common problems; more time to 
spend with family and friends; more time 
to explore and to revel in the expressions 
of feelings as made by others; and more 
time for our own creative efforts—our 
search is for a social organization that 
allows us freedom.” 
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CHARLES WILLIAM FINLEY 


The death last fall of Dr. Charles Wil- 
liam Finley from a heart attack is reported. 
Dr. 
Finley was a charter member of the Na- 


He resided at Keyesville, New York. 


tional Association for Research in Science 
Teaching. Dr. Finley was born in Cooks 
Mill, Illinois, August 10, 1880. 
a diploma 


He earned 

State 
Normal School, Charleston, Illinois; B.S. 
(1910) and M.S. (1911) degrees from the 
University of Chicago; and a Ph.D. degree 


from Eastern Illinois 


from Teachers College, Columbia Univer 
sity, 1926. 

Dr. Finley taught in the rural schools 
in Illinois, 1902-07; instructor in science 
in the elementary school, 
1908-12; summer 
Minnesota State Teachers College, 1911; 
head of Biology Department, Western Illi- 
State Normal School, Macomb, IlIli- 
1912-17: Lincoln School, Teachers 


University of 


Chicago, school at 


nois 


nois, 


CrectL FRANZEN 


Professor Cecil Franzen DeLaBarre, a 
The National 

Science Teaching, died on 
September 10, 1952, at the McGuire’s Vet- 
Hospital in 


member of Association for 


Research in 
eran’s Richmond, Virginia. 
Am- 


His wife, 


born at 
1900. 
Headley 


Professor DelLaBarre was 


herst, Nebraska, July 5, 
Mrs. Maude 
whom he married June 25, 1927, survives. 
The 

Professor 
(1926) 


Elva DeLaBarre, 


DeLaBarres had no children. 
DeLaBarre received B.S. 
M.S. 


Polytechnic 


and (1931) degrees from 
Virginia Institute, and an 
Ed.D. degree (1948) from Teachers Col- 
lege, Columbia University. He had been 
associated with Virginia Polytechnic Insti- 
tute since 1929, first as an instructor and 
as professor since 1946. He taught at 
Columbia University, 1947-48. 

Dr. DeLaBarre served in the U. S. Navy 
1917-19, 1941-45, and was a commander 


Columbia 1917-22; 


principal of Lincoln High School, 1922 


College, University, 
27; Dean of Instruction, New Jersey State 
Teachers College, 1927-43. He had been 
1943. 

Dr. Finley was a Fellow in the Ameri- 


Dean Emeritus since 


can Association for the Advancement of 


Science. Member of Kappa Delta Pi, Phi 
Delta Kappa, Sigma Xi, NEA, 
Association of University 


American 
Professors. 

Dr. Finley married Sylvia Fears. She 
and two children, Charles Otis and Eleanor 
liza, survive. 

Many NARST members well remember 
Dr. Finley’s 
Schools 
Teachers and Biology in th 
(with Otis W. Caldwell) 


an outstanding classroom teacher as the 


Biology in_ the 
and the 


Secondary 
Biology 
Publy Press 


Dr. Finley was 


Training of 


present writer and many others can readily 


affirm. 


DELABARRE 


USNR. He was a member and Fellow 
in the AAAS, Virginia Academy of Sci- 
National Wildlife Ecol- 


ogy Union, Phi Delta Kappa, Kappa Delta 


ence, lederation, 
Pi, and The National Association for Re- 
search in Science Teaching. He was listed 
in Who's Who in 
Men of Science. 
He was active in wildlife affairs through- 
life. He treasurer of 
the National Wildlife Federation, 1936—39; 
chairman of Virginia Conservation Educa- 
tion Council, 1937-44: president of Vir- 


America and American 


out his served as 


ginia Wildlife Federation, 1937-40; presi- 


dent of Virginia Association of Izaak 
Walton League Chapters, 1940 and 1943. 


He was Editor of Virginia Wildlife, 1937 


41. He was author of numerous articles 


relating to various phases of wildlife con- 


servation, animal ecology, wildlife. and 


game management. 
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BOOK REVIEWS 


BLackwoop, Paut E. Science Experiment 
Books for Children; Experiments in Elemen- 
tary Science. Washington, D. C.: U. S. Office 
of Education. 5 p.; 7 p. Free. 


These two pamphlets should be of especial 
value to elementary grade teachers teaching sci- 
ence materials. The first named pamphlet is 
an annotated listing of 28 experiment books that 
seem especially useful for teachers in the grades. 

The second pamphlet discusses: (1) What is 
an experiment?; (2) Why do experiments?; (3) 
Some guiding principles for planning and doing 
experiments; (4) Some pointers on recording 
results; (5) Planning controlled experiments ; 
and (6) Bibliography. 


MALLINSON, GEORGE GREISEN, AND MALLINSON, 
Loris Marion. A Bibliography of Reference 
Books for Elementary Science, 1952. Wash- 
ington, D. C.: (1201 Sixteenth Street, N.W.) : 
National Science Teachers Association, 1952. 


49 p. 


This bibliography consists of reference books, 
other than science textbooks, that may be of 
use for elementary science. 

References are listed for two grade levels: pri- 
mary grades and intermediate grades. On each 
of these levels references are listed by subject- 
matter division, e.g. air, astronomy, building ma- 
terials, clothing, fire, food, living things, sound, 
electricity, and so on. 

For each reference is listed author, title, pub- 
lisher (with address), date, and number of pages. 

Teachers of elementary grades and librarians 
will find this an excellent source of information 
in selecting and ordering books and in develop- 
ing suitable references for science units. 


Symposium. Science Objectives and Devices for 
Their Evaluation; Teacher's Chart for the 
Selection of Available Elementary Science 
300ks; How Can I Detect the Gifted Science 
Student?; Science Vocabulary at the Ninth 
Grade Level; Magnetism and Electricity; 
Simple Machines; Heat, Light, and Sound; 
Microscopic Slide Kit; Chemistry; Universe; 
Sound; and Weather, Air, Water, and Their 
Relationships. Portland, Oregon: Department 
of Science, Portland Public Schools. 


This series of mimeographed publications were 
directed wholly or in part by Dr. Donald W. 
Stotler, Supervisor of Science for the Portland 
Public Schools. 

Eight objectives of science are listed and 
numerous suggestions are made for their evalua- 
tion by teachers. The teacher’s chart for the 
selection of elementary science books list sixteen 
areas or units and these areas are cross-refer- 
enced with numerous elementary science text- 
books and references books.. This device should 
be of great help to elementary teachers as they 


develop and teach certain aspects of the natural 
sciences, 

Eight attributes are suggested for identifying 
the student having unusual talent in science. 
The ninth grade science vocabulary unit lists 
351 science terms that students may need to 
know in general science, using a certain Portland 
adopted general science text. 

The eight subject matter units are to be used 
with the accompanying science kits which have 
been developed for use in teaching that particular 
unit. Materials in the kit are listed and a 
suggested list of references are included. The 
kits and units have been prepared for the inter- 
mediate grade level but may be used on other 
levels, too. Copies of certain references accom- 
pany the kit and the others may be obtained 
upon request. Kits are checked out by teachers 
from the Materials Department. 


Bioucu, GLENN O. The Tree on the Road to 
Turntown. New York: Whittlesey House, 
McGraw-Hill Book Company, 1953. 48 p. 
$2.00. 


This is the story of a tree—your tree—how 
it began, how it grew, and how important it is 
to many people. It is also the story of a boy 
named Skipp, of squirrels and rabbits, and skunks 
and skinks. 

This delightful science story teaches a great 
deal about conservation, the life of a tree, bal- 
ance in nature, the ways of animals, and the 
changing seasons. 

Attractive illustrations in black and white, 
and in color by Jeanne Bendick, make this an 
unusually attractive book. The _ illustrations 
make the book much more understandable for 
children. Mrs. Bendick is one of America’s 
very best illustrators of science books. 

Mr. Blough is well-known to most readers of 
Science Education. He is Specialist in Ele- 
mentary Science in the U. S. Office of Educa- 
tion, a member of NARST, and a former 
president of the National Council for Elementary 
Science. 

The Tree on the Road to Turntown is a must 
for the elementary science bookshelf. 


Dow.1nc, THomas I., FREEMAN, KENNETH, 
Lacy, NAN, AND Tippett, James S. Explain- 
ing Why, Discovering Why, and Understand- 
ing Why. Philadelphia: The John C. Winston 
Company, 1951. 284 p., 316 p., and 380 p. 


These three titles are the last three in the 
elementary science series Understanding Science. 
The first three titles, J Wonder Why, Seeing 
Why, and Learning Why, were reviewed in the 
April, 1952 Science Education. Explaining Why, 
Discovering Why, and Understanding Why are 
intended for the fourth, fifth, and sixth grades 
respectively. 
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Children activities and familiar experiences are 
emphasized in this child-centered series. Experi- 
ments are based on everyday activities of chil- 
dren. The experiments are an integrated part 
of the content. Biological and physical science 
seems to be nicely balanced in the above three 
books. The pupil is a doer, experimenter, 
searcher, discoverer, and explorer. 

Many four-color illustrations add much to the 
attractiveness of the books. There are also 
numerous black-and-white illustrations that are 
pertinent and challenging. Altogether the series 
have a most attractive appearance. Unquestion- 
ably the series will find wide usage in American 
elementary schools. 


ScHNEIDER, HERMAN, AND NINA. Rocks, Rivers, 
and the Changing Earth. New York: William 
R. Scott, Inc. 1952. 181 p. $3.00. 


This is a first book on geology. It is a book 
suitable for upper grammar grade or junior high 
school level. It is probably as non-technical in 
literary style as is possible to write at this 
level. The authors describe the earth as it is 
today, as it was millions of years ago, and as 
it will probably be millions of years from now. 
Part One describes the land torn down: 


rivers 
to the sea, the moving of soil, underground 
water to the sea, precious cargo, mountains 
unmade, and the land and the sea meet. Part 


Two describes the sea filled in: the ocean. Part 
Three describes the land built up: oceans on top 
of mountains, the ups and downs of the earth, 
the earth inside, and the earth inside and out. 
Part Four describes man and the earth: the 
earth’s story. 

Numerous black and white illustrations by 
Edwin Herron add much to the readability and 
attractiveness of the book. A large number of 
simple but significant experiments are inter- 
spersed with the reading material. 

The reviewer highly recommends this book 
for the science *»okshelf and for the elementary 
science teacher. 


SCHNEIDER, HERMAN, AND Nina. Your Tele- 
phone and How It Works. New York: 
Whittlesey House, McGraw-Hill Book Com- 
pany, 1952. 96 p. $2.00. 


Your Telephone and How It Works explains 
many things about telephones not usually found 
in textbooks. Many questions are answered such 
as: How does the telephone work? How does 
a dial phone get your number without an op- 
erator? What is the difference between a 
handy-talkie and a walkie-talkie? How do coin 
telephones work? How do radio-to-tower, ship 
to-shore and train-telephones work?, and so on. 

Clever black-and-white illustrations by Jeanne 
Bendick add much to a more easy understanding 
of the textual material. 

Boys and girls of grammar grade age or more 
will readily read and understand this book. 
Elementary science, general science, and physics 
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teachers will find this is an excellent reference 
both for themselves and their pupils. It is 
recommended as an excellent addition tu the 


science library. 


SCHNEIDER, HERMAN, AND NINA. 
Sunset. Garden City, New York: 
& Company, Inc. 1952. 43 p. 
In Follow the Sunset the authors follow the 

sun around the world as it “sets” in 

countries.as the earth rotates on its axis. 

This elementary science book is lyrically writ- 
ten, imaginatively illustrated, and _ scientifically 
accurate. The activities of many different people 
and children are described and many questions 
about the earth-sun relations are answered 

Beautiful illustrations in color by Lucille Cor- 
cos make this a truly picturesque book. In fact 
the illustrations are as much or even 
part of the book than the textual material. 
Corcos is a well-known illtistrator for 
Vogue, Harper’s Bazaar, Harper's, and Fortune 
and a series of murals in the Waldorf Astoria 
Hotel in New York City. 

Mr. and Mrs. Schneider have written a num 
ber of books and articles individually and also 
as collaborators. They were born in Europe but 
were educated in the United States. 
in New York City where Mr. Schneider is 
Science Supervisor in the New York City Ele- 
mentary Schools. He is a member of NARST. 


Follow the 
Doubleday 


o> =e 
$2.75. 


various 


more l 
Miss 
Life, 


They live 


Zim, Herpert S., AND MARTIN, ALEXANDER C, 
Flowers. New York: Simon and Schuster, 
1950. 157 p. $1.00. 


Flowers is a pocket-size guide to familiar 
American wildflowers. It is one of the 
of Golden Nature Guides under the 
thorship of Dr. Zim. Other titles in the series 
are reviewed below. The one entitled /nsects 
was reviewed in the April, 1952, issue of Science: 
Education. 

Some 200 kinds of flowers are shown in the 
color plates with 134 paintings in full color. 
The authors attempted to select the most common 
and widely distributed flowers in this guide book. 
It stresses showy flowers and ones the amateur 
is most likely to see. 

Biology, general science, and elementary sci 
ence teachers and pupils and laymen will find 
this a most practical guide. As the reviewe! 
previously said, this guides are the 
best, most simple, usable guides thus far pub 
lished. The full color illustrations add immeas 
urably to the usefulness of 


series 


senior au 


series of 


the guides. 

Flowers are arranged in four groups, accord 
ing to color, red to pink and magenta, purpk 
to blue, orange to yellow, and cream to white 
The introduction dis¢usses where to look, what 
to see, flowers and wildflowers, 
wild plants, flowers, and 
collections. 

The color plates include pictures of the flower 
and plant, a map of the United States showing 
where the flower is commonly 


weeds, useful 


collecting special 


found, and a 








270 


brief description of information about the par- 
ticular flower. 

Dr. Zim is a professor in natural science edu- 
cation at the University of Illniois, and Educa- 
tional Consultant to the U. S. Fish and Wildlife 
Service. Dr. Martin is Senior Biologist with 
the U. S. Fish and Wildlife Service. Illustra- 
tions are by Rudolf Freund. 


Zim, Hersert S., AND MARTIN, ALEXANDER C. 
Trees. New York: Simon and Schuster, 1952. 
159 p. $1.00. 


Trees is a pocket-size guide to familiar Ameri- 
can trees. It is a Golden Nature Guide. 

The introduction includes a discussion on using 
this book, to trees, when to look, where 
to look, what to see, and 
man, field study, collections, tree census, growing 


a key 


how to look, trees 


trees, forest and forest types, famous trees, re 


forestation, 


community forests and forest re 

serves, and wood and lumber. 
There are 130 trees in full color by Dorothea 
and Sy Barlowe. Each plate has a map showing 


where the tree is commonly found. There is 
also information about the particular tree pic 
tured in the color plate. 

\ltogether this is an unusually fine guide for 
elementary 


science, general science, and biology 


teachers and pupils as well as amateur laymen. 


Zim, HerpBert S., AND GABRIELSON, IRA N. Birds. 
New York: Simon and Schuster, 1949. 157 p 
$1.90. 


Birds is a pocket-size guide to most familiar 
American birds. It is a Golden Nature Guide 


Book. The guide makes possible the identifica- 
tion of 267 species. There are 118 color paint- 
ings in full color. Each color plate has the 


particular bird in color, a map of the United 


States showing where the bird is commonly 
found and brief information about that par- 
ticular bird. 

The introduction tells how to use the guide, 


seeing birds, equipment, where to look, how to 
look, why look, parts of a bird, bird classifica- 
tion, attracting birds by feeding, attracting birds 
by watering, attracting birds with cover and 
shelter, creating a local refuge, bird photography, 
bird banding, bird counts and censuses, and life 
histories. 

At the the book is twenty pages of 
information about the birds previously described. 
This is in chart form and includes information 
about migration, size and number of eggs, loca- 
tion and materials of nests, and chief food. 

Dr. Gabrielson is President of the Wildlife 
Management Institute and Former Director of 
the U. S. Fish and Wildlife Service. IIlustra- 
tions are by James Gordon Irving. 


rear of 


Zim, HERBERT S., AND BAKER, Rosert H. Stars. 
New York: Simon and Schuster, 1951. 159 p. 
$1.00. 


Stars is a pocket-size guide to the constella- 
tions, sun, moon, planets, and other features of 
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the heavens. It is a Golden Nature Guide. 
There are 150 paintings in color. 

The introduction gives information on how 
to use the guide, seeing stars, why look, where 
to look, when to look, how to look, equipment, 
enjoying the stars, identification, following the 
planets, museums, observatories, planetariums, 
clubs and associations, telescope making, observ- 
ing meteors, observing variable stars, and stellar 
photography. 

Accompanying the color plates is descriptive 
information. There are a number of useful star 
charts. Elementary science, general science 
teachers, and amateurs will find this one of the 
finest guides yet published. 

Dr. Baker is a professor of astronomy at the 
University of Illinois. 
Gordon Irving. 


Illustrations are by James 


ZiM, HERBERT S. 
York: William 


32 p. $1.75. 


What's Inside of Me? 
Morrow 


New 


and Company, 1952. 


This book is first in a new series by Dr. Zim, 
recognized as America’s most popular science 
writer for young people. The book answers 
many questions children ask about themselves 
how food is digested, what is inside the brain, 
how the muscles are controlled, what the skeleton 
is like, what’s inside the skin, what's inside the 
heart, what’s inside the stomach, and so on. It 
is a book parents as well as teachers can read 
and discuss with children. Second or third grade 
children can read the larger type—older children 
can also read the smaller type. Children, par- 
ents, and teachers will find the illustrations, some 
in color and some in black and white, most 
fascinating. The illustrations are by Herschel 
Wartik. 

Again the review recommends this Zim book 
as a must for the elementary science bookshelf. 


Zim, Hersert S. What's Inside of Plants? 
New York: William Morrow and Company, 
1952. 32 p. $1.75. 


This is the second title in the new Zim science 
series of books in elementary science. The gen- 
eral plan, reading difficulty, and illustrations are 
similar to What's Inside of Me reviewed above. 
It discusses what’s inside a leaf, what's inside 
of stems, what’s inside a root, what’s inside a 
flower, what’s inside a fruit, what’s inside a 
seed, and so on. There are a number of experi- 
ments described that can be easily performed by 
grade school children. 


Zim, Hersert S. Alligators and Crocodiles. 
New York (425 Fourth Avenue): William 
Morrow and Company, 1952. 64 p. $2.00. 


This is the eleventh in the Zim series of 
Morrow Junior Books. Each one has been a 
valuable addition to science books for young 
folks. The series should be included in the 
elementary science bookshelf of all schools. Not 
only are the books invaluable as science books 
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but they can and do serve equally well as books 
for supplementary reading material. 

Alligators and crocodiles have always caught 
the attention of adults as well as_ children. 
Because so many alligators have been killed, they 
were facing extinction in Florida until protected 
by state law. 

Dr. Zim relates many interesting 
about the habits and lives of alligators and 
Black and white illustrations by 
Gordon Irving add to the attractiveness 
hook. 


incidents 


crocodiles. 
James 


of the 


Zim, Herpert S. 
York: 
64 p 
Most 


been 


Lightning and Thunder. New 
William Morrow and Company, 1952. 
$2.00. 

children and grown-ups have always 
awed by lightning. This 
has been true because neither one has been quite 
fully understood. 


more or less 


Greeks and Romans thought 
thunder was the voice of an angry god. Today 
people still wonder at such strange phenomena 
as black lightning, ball and beaded 
lightning. Although scientists understand much 
more about lightning than they formerly did, 
they still do not know everything about it. In 
general, people are much less afraid of lightning 
(and thunder) than they used to be. Dr. Zim 
explains many things about lightning and 
thunder. Safe and dangerous practices during 
lightning storms are listed. Many experiments 
with static electric electricity are described. 

The book is another title in the Morrow 
Junior Book series and is a must for the ele- 
mentary bookshelf. Black and white 
illustrations by James Gordon Irving add much 
te the appeal of the book. 


lightning, 


science 


SeELSAM, Mitiicent E. Play with Leaves and 
Flowers. New York: William Morrow and 
Company, 1952. 64 p. $2.00. 


Play with Leaves and Flowers describes in- 
teresting plant movements. Many common plants 
have interesting movements, often unknown even 
to those who are quite familiar with the plant. 
The common clover is one of these. Other 
plants with leaf movements include 
oxalis or locust trees, bear, tele- 
graph plant, and the sensitive plant or mimosa. 
Plants that catch insects include sundew plant 
and Venus Flytrap. Moving flowers included 
goatsbeard, chicory, morning glory, four o’clocks, 
pumpkin, moonflower, California poppy, evening 
primrose, wild roses, dandelion, gentians, Afri- 
can daisy, tulip, 


interesting 
wor vd S( yrrel, 


tobacco, crocus, sunflower, 
trumpet vine, bachelor’s buttons, cornflower, and 
Catalpa tree. Fruits and seeds that move in- 
clude witch hazel, oxalis, violet, pansy, touch- 
me-not, garden balsam, garden peas and beans, 
poppy fruit, animated oat. The compass plant, 
gas plant, and obedient plant have very inter- 
esting leaf arrangement or movements. 

There is a list of seed houses from which 
seeds of some of these interesting plants may 
be obtained. 
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Many easy to do experiments are described. 
Black-and-white illustrations by Fred F. Scherer 
add much to the interest of the book. It 
excellent book for the secondary or 
science bookshelf or for the elementary science, 
general science, or biology teacher. Readers 
will recall the author’s Play with Plants, Play 
with Trees, and Play with Vines previously re 
viewed in Education. 


is an 
elementary 


Se lene € 


Se_sAM, Mitiicent. All About Eggs. New 
York: William R. Scott, Inc. 1952. Unpaged. 
$2.00. 

All About Eggs is the story of how eggs 
change into animals. In simple text and pic- 
tures, children are told about the animal world 


and how animals come to be. The miracle of 
human birth is seen in its natural setting in 
the world of living things. 


Parents and teachers should especially 
ciate this fine book for the 
swering in an easy way 
about 


appre- 
help it gives in an- 
a child’s first questions 


where he came from Illustrations in 
color by Helen Ludwig add immeasurably to 
the charm and understanding of the textual 
material. 
EBERLE, IRMENGARDE. Big Families of People 
New York: Thomas Y. Crowell Company, 
1952. 243 p. $3.00. 


The main thesis of Big Family of Peoples is 


the oneness of man. It is about the brotherhood 
of man. The author shows how true is the 
statement “All men are brothers.” 


The book relates with clarity and simplicity, 
and with graphic examples, how mankind changed 
into peoples of different races and different na 
tionalities, and how these related peoples kept 
mixing through the centuries as they spread out 
over the countries of the globe, from a probable 
initial starting point in southeastern Asia. 

The story is told in broad terms of the growth 
of nations—Egyptians, Africans, Chinese, Jews, 
Greeks, Romans and Germans and 
Scandinavians, French, English, and Americans. 
The story is told in terms of the lives of the 
people now 

Altogether 
development 


Italians, 


constituting these groups. 

this is an book on race 
and it similarities rather 
than superficial outward color and appearance. 


It is an excellent book for inter-cultural 


excellent 


accents 


group 

study and for the high school library. 
The author is one of our very fine science 
writers. Many readers will recall her Basketful: 


The Story of Our Foods, 


coveries, Radium 


Modern 


Treasure and the 


Medical Dis- 


Curies, and 


Nurse: The Story of a Great Profession 
EBERLE, IRMENGARDE. Listen to the Mocking- 
bird. New York: Whittlesey House, Me 


Graw-Hill Book Company, 
This is a delightfully told 
about the activities of one of 
beloved birds—the Mockingbird. 


1949. 64 p. 

centered 
America’s best 
Janie Harper 


story 








and her neighbor Bob were delighted that a 
family of mockingbirds had returned to the 
Harpers’ garden. Here many dangers sur- 
rounded the mockingbirds as they built their 
nest and reared their family. The greatest 
source of danger to the Mockingbird family 
was Paddy, the big gray cat. But had it not 
been for Janie and Bob, the Mockingbirds could 
never have raised their family amid all of the 
perils surrounding them. 

Woven around the story is much information 
about the activities of Mockingbirds. Black and 
white illustrations by Sabra Mallett Kimball 
add much to the interest of the story. Irmen- 
garde Eberle will be remembered as the author 
of a number of science books for young people. 
This book is recommended as an excellent addi- 
tion to the elementary science bookshelf. 


PICKERING, JAMES SAYRE. 
New York ° 
298 p. $3.95. 


This is a 


The Stars Are Yours. 
The Macmillan Company, 1953. 


The Stars 
discoveries and with 


revised edition of 
‘ours to include recent 
new sections on star names and the locations 
of the planets. This planet section gives the 
location of planets for each month through 1963. 

The book emphasizes stars and planets that 
can be seen with the naked eye. There are 
133 pages devoted to descriptions and charts of 
the constellations at various times of the year. 
A unique feature of this book is the seventeen 
pages devoted to observation of southern skies. 

The first seventy-six pages are divided into 
brief chapters that discuss such aspects of 
astronomy as the sun, the planets, the ecliptic, 
comets, meteors, constellations, the galaxy, stellar 
distance, star motion, and so on. 

This is an excellent book for the layman, 
the general science, physical science, and elemen- 
tary science teacher, emphasizing as it does com- 
prehensive suggestions in star observation. 


Are 


a) 


Tuurston, Ernest L., AND HANKINS, GRACE 
C. Homelands of the World. Syracuse, New 
York: Iroquois Publishing Company, 1953. 
280 p. $3.20. 
Homelands of the 

geography textbook. 


World is a fourth grade 
Its central emphasis is a 
study of the lands where people make their 
homes. It is the unifying theme throughout. 
The social significance of basic geographic fac- 
tors is stressed. 

Special features include: suggested activities 
such as making a map, making models, table 
work, preparing an exhibit, collecting pictures, 
etc.; special sections to stimulate thinking; map 
and globe exercises; quiz questions at the end 
of each unit; simple, readable literary style; 
geography dictionary; index; and unusually col- 
orful, modern, attractive iliustrations and photo- 
graphs. The reviewer would like to especially 
commend this excellent art and photography 
work, 
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Altogether this is about the most attractive 
fourth grade geography the reviewer has come 
across. It should be most appealing to children 
and a delightful book for the teacher to use. 


Miter, DENNING. 
York: 
$3.95. 


Wind, Storm, and Rain. New 
Coward-McCann, Inc. 1952. 177 p. 


The story of the weather is always interesting. 
Innumerable popular books have been written 
about the weather, but a new one is always wel- 
come. They are all different, for writers ap- 
proach the subject with different knowledges 
and philosophies. This book is no exception. It 
is different from all others. Wind, Storm, and 
Rain, in easy to read and understand stages, 
develops the story of the weather beginning with 
the composition and functions of the atmosphere, 
its movements around the earth, the great air 
masses, and finally the weather fronts and frontal 
storms. The weather is pictured as a gigantic 
struggle between large air masses for the most 
part invisible to the human eye. These struggles 
are measured by instruments and the results are 
noted in the different kinds of weather pro- 
duced. There are 8 full-page photographs of 
different kinds of clouds and a series of weather 
maps depicting the story of certain types of 
weather. Both the front and back between the 
covers of the book picture the code figures and 
symbols used on weather maps and the explana- 
tion of each. 

This is an excellent book for general science 
and elementary science teachers. 


ScHLoat, Jr., G. WARREN. 
New York: Charles 
Unpaged. $2.25. 


The Wonderful Egg. 
Scribner’s Sons. 1952. 


Here is an unusually attractive book for the 
elementary science bookshelf. Readers will re- 
call the author’s earlier equally delightful book, 
Milk for You. Warren and Andy, the author’s 
two visit a chicken farm and find out 
many things about eggs and poultry raising. Re- 
markable photographs are the outstanding feature 
of this book which will appeal especially to 
children. A series of drawings shows the de- 
velopment within the egg and a series of picture 
show the hens on their nest, setting on eggs, 
the steps in hatching from the egg, and the 
mother care of the hen for the young chicks. 

There is a final chapter with many photo- 
graphs showing how to keep, prepare and cook 


sons, 


eggs. This is definitely a most highly recom- 

mended book for the elementary science 

bookshelf. 

Topp, RutHven. Space Cat. New York: 
Charles Scribner’s Sons, 1952. 71 p. $2.00. 
This is a sort of science-fiction book, not 

always living up to known probabilities. Never- 


theless it is a story children will enjoy reading. 
Flyball is an unusual cat who makes a trip 
to the moon in the rocket. Flyball is sort of 
a super-cat who finds surprising things in a 
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cave on the moon and saves his master Colonel 


Stone from perishing there. Needless to say 
Flyball returns to earth very much of a hero. 
The reviewer wishes the author had _ stuck 


more to scientific probabilities. He could have 
written an equally interesting story and taught 
a great many scientific facts by so doing. 

It is admitted children will enjoy this story 
and it is definitely superior to of the 
reading material intended for 


much 
children. 


S.topopKin, Louis. The Space Ship Under the 
Apple Tree. New York: The Macmillan 
Company, 1952. 116 p. $2.00. 


Fun and fancy characterize this science fiction 
story by one of America’s better writers in this 
field. This particular story is centered around 
a boy named Eddie Blow who is visiting his 
grandmother in the country. 

Eddie sees what appears to be a meteor fall 
in a gully near an apple tree. But rather than 
a meteor, it is an astral rocket disk from Mar- 
tinea. The space ship is piloted by a three foot 
boy Eddie calls Marty. 

Marty has a series of interesting adventures 
as he attends and participates in a Boy Scout 
Field Day and because he loses a mysterious 
wire Zurianomatichrome. 

Much searching fails to find the wire until 
long after it is corroded and useless. But, con- 
tact with Martinea revitalizes it and Marty is 
able to take off in the space ship for Martinea. 

All fiction, of course, but in a humorous style 
that will delight many youngsters of upper grade 
and junior high school level. 


STEvENSON, .AuGusTA. George Carver.  In- 
dianapolis, Indiana: The Bobbs-Merrill Com- 
pany. 202 p. $1.48. 


No great American scientist ever faced, as a 
boy, the obstacles and handicaps that faced 
George Washington Carver, the son of a slave. 
Born near Diamond Grove near Neosho, Mis- 
souri, young George always had an interest in 
growing plants and finding out things about them. 
This story of young Carver is mainly the story 
of his struggle to get an education, because 
he realized if he was going to get any place 
he must have an education. And back in Carv- 
er’s day, few were the educational opportunities 
available to Negroes anywhere. And in order 
to get the education he had such a burning de- 
sire to get, Carver did almost every sort of 
honorable work, often going hungry, suffering 
innumerable snubs and discouragements. But 
Carver had the courage never to accept tempo- 
rary defeat as final and coupled with exceptional 
ability, George Washington Carver came to be 
one_of America’s greatest scientists. 

This is a highly recommended book for the 
science and “career” bookshelf. It is one of The 
Childhood of Famous American Series. 
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Amelia Earhart. In- 
The Bobbs-Merrill Com- 


Howe, JANE Moore. 
dianapolis, Indiana: 
pany, 196 p. $1.48. 


“Amelia Earhart, first woman to achieve solo 
trans-Atlantic flight, May 20-21, 1932.” Thus 
read a gold medal given to her by the National 
Geographic Society. Later on she disappeared 
upon a flight across the broad expanse of an- 
other ocean, leaving no trace of her or the plane. 

Amelia Earhart, even as a small girl, wanted 
to pioneer and the air seemed the best solution 
in attaining this goal. 

This Childhood of Famous American Series 
book is the story of her childhood spent chiefly 
in Atchison, Kansas. 

In many respects it was similar to that of 
many other girls. But she had the ambition 
and the daring to become the world’s best known 
woman flyer, an honor she holds even down to 
the present time. The book is an 
addition to the “career” bookshelf. 


interesting 


Clara Barton. 


Bobbs- Merrill 


STEVENSON, AUGUSTA. 
olis, Indiana: The 
181 p. $1.48. 


Indianap- 
Company, 


Clara Barton is one of The Childhood of Fa 
mous American Series. She was born on Christ 
mas Day 1821 on a Massachusetts farm. She 
was much younger than her two older brothers 
and two older 

She was quite capable but her timidness and 
bashfulness were a great handicap. Although 
actually never overcoming this handicap, she 
became an altogether different person when 
great crises confronted her as they often did 
Her shyness caused her to fail miserably at a 
girl’s academy but her nursing of her brother 
back to health when she eleven years old 
and her nurse work in a smallpox epidemic early 
stamped her as being unusually sensitive to the 
needs of others. She became a fine athlete and 
displayed splendid horsemanship. At the age 
of fifteen she showed great skill in skillfully 
handling a difficult first school teaching 
assignment. 

Clara Barton overcame great difficulties to 
become one of America’s most famous women 
During the Civil War she became the greatest 
of American war nurses—serving for 
years—often in the very front lines. 
and became the first President of 
1882. 

This is fine book 
career bookshelf. 


sisters. 


was 


year 


four 

She founded 
the American 
Red Cross in 


both for the science and 


GuTHRInDGE, Sue. Tom Edison Indianapolis, 
Indiana: The Bobbs-Merrill Company, Inc. 
200 p. $1.48. 

Tom Edison as a boy was always asking 
questions. This made him a nuisance to some 
people but the admiration of others. At the 


age of seven his 
Ohio, to Port 


Milan, 
Here an un 


family moved from 


Huron, Michigan. 
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sympathetic teacher, annoyed by Edison’s ques- 
tions, ended Edison’s formal schooling. So Edi- 
son owed most of his academic learning to the 
teaching of his mother. 

One of Edison’s early interests was in a 
chemical laboratory where he liked to experi- 
ment with chemicals. Another early interest was 
in telegraphy. 

When the new Grand Trunk Railway came 
through Port Huron, young Tom Edison, aged 
twelve got a job as newsboy on the run from 
Port Huron to Detroit and return. Later he 
printed his weekly Herald on the train route. 
Then he became a telegrapher by vocation. 
Finally in New Jersey he became the world’s 
greatest practical experimenter. 

This is another excellent book for the ele- 
mentary science bookshelf—one of The Child- 
hood of Famous American Series. 


Burt, Ottve W. Luther Burbank. Indianapolis, 
Indiana: The Bobbs-Merrill Company, Inc. 
188 p. $1.48. 

Luther Burbank grew to boyhood on a little 
Massachusetts farm. As a boy he was always 
interested in nature, especially plants. His 
parents did not always appreciate this curiosity 
and thought he should be interested in business 
or some better paying profession. As a youngster 
he was small for his size and exceedingly shy. 
The school’s Friday afternoon speaking exercises 
were a real pain for him. But he excelled in 
sports and athletics. 

Young Burbank’s interest and ingenuity in 
plant growth and habits was early manifest. He 
showed his neighbors how to make bog condi- 
tions so they could grow more and better cran- 
berries. One of his early boyhood experiments 
was with growing and cross pollinating daisies. 
While still very young Burbank bought a farm 
where he was always experimenting and on 
this farm he had of his most famous accom- 
plishments—the development of the Burbank po- 
tato—an economic development that has and still 
does mean so much to American farmers. Be- 
cause of his intense interest in plant experi- 
mentation, he realized California offered much 
better opportunities than he could ever find on 
his Massachusetts farm, so at the age of twenty- 
six he moved to California to become famous as 
the plant wizard of the world. 

This title of The Childhood of Famous Ameri- 
can Series is a delightful edition for the ele- 
mentary science bookshelf. 


WippeMerR, Maser CLeELANp. Aleck Bell. In- 
dianapolis, Indiana: The Bobbs-Merrill Com- 
pany, Inc. 194 p. $1.48. 


Aleck Bell is the story of the boyhood of 
Alexander Graham Bell. Since most of the 
book is about young Bell’s boyhood, the incidents 
relate to his life in his native Edinburgh in 
Scotland. As a boy, Bell was an adventuresome 
lad, full of energy and curiosity. 
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Originally named only Alexander Bell, young 
Aleck was very dissatisfied at having the name 
of his grandfather. So when his distinguished 
uncle Alexander Graham from Cuba came to 
visit the family, young Aleck with the approval 
of his uncle adopted the name Alexander Graham 
Bell. 

As a youth Bell exhibited great talent as a 
pianist and would possibly have become a dis- 
tinguished musician. However, his interests lay 
in other fields. He was truly characterized by 
an inquiring mind. He had great interest in 
his father’s development of visible speech by 
using pictures of sound to teach people to speak. 
It was after he came to America, that Bell 
finally developed and perfected the telephone. 

This book is primarily a story of Bell’s boy- 
hood. It is an excellent book for the elementary 
science bookshelf and is one of the titles in 
The Childhood of Famous American Series 


Mason, MirtAam E. Young Anudubo In- 
dianapolis, Indiana: The Bobbs-Merrill Com- 
pany, Inc. 198 p. $1.48. 


Young Audobon is one of the titles in The 
Childhood of Famous American Series. Audu- 
bon became one of America’s most famous 
naturalists and the greatest painter and authority 
on bird life. Seemingly even as a small boy 
in Haiti he was intensely interested in birds. 
When he went with his father and sister Rosa 
to live in Nantes, France, his interest in birds 
became more intensified. His stepmother adored 
and understood him but his father was very 
disappointed that he had no interest in the sea, 
in a military life, or in business. However, 
his father did not tenaciously persist in young 
Audubon pursuing a vocation for which he had 
such distaste. His father even provided him 
with the means and opportunity of going to 
America where young Audubon had always so 
much desired to go, to “paint every bird in 
America and so life-like that the pictures would 
live forever.” As we now know Audubon more 
than succeeded in his early ambition. 

This is an excellent book for the elementary 
science bookshelf. Biology students and those 
interested in birds will. thoroughly enjoy this 


book. 


Kinc, THomson. Water. New York The 
Macmillan Company, 1953. 238 p. $3.50. 
Water is the common denominator of the 

entire biological and most of the physical world. 

Water is truly unique. It is a part of all 

living materials and dead organic matter as 

well as many inorganic chemical compounds. It 
composes most of the seas and other water 
bodies and is one of the most important con- 
stituents of the atmosphere. It is the most 
common and the greatest solvent, the leveler of 
mountains and the builder of deltas and plains. 
It is at the same time the most common and 
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uncommon of substances. It is common because 
it is plentiful and familiar. It is uncommon 
because its qualities, properties, and characteris- 
tics are rare, and in some instances unique. 
These properties have made possible the existence 
and development of life. 

Water is the only substance on earth that 
was liquid at ordinary temperatures before th 
appearance of life. It was the only substance 
that could also be found as a solid and a gas. 
It is one of two substances that expands on 
solidifying. This unique property alone made 
life possible on earth. Had water contracted 
when solidifying as most substances do, the 
waters of the earth would have been solid ice, 
making impossible the development of life, at 
least, in most ways that we find life today. 

Yes, water is truly a fascinating subject as 
With an 
enthusiastic writer like the author, the story of 
water is unfolded in a most interesting way. 
Although the subject is truly inexhaustible as 
he carefully points out, he has gleaned much 
of the wheat from the chaff to make this an 
outstanding book on the general topic of water. 


the author stresses again and again. 


It is a book for the lay reader, devoid of 
technicalities. 

Some attention is paid to the composition, 
states, distribution, and uses of water. The 


story is woven around many interesting stories 
and facts about water. 

Water is an excellent book for the science 
library, for lay readers, and for elementary sci- 
ence, general science, geography, health, biology, 
chemistry, and physics teachers. The author, 
Mr. King is Director of the Maryland Academy 
of Science at Baltimore. 


Lemmon, Rosert S. The Birds Are 


Yours. 


New York: The Macmillan Company, 1951. 
121 p. $2.25. 
The Birds Are Yours is an unusually inter- 


esting book about the lives and habits of birds 
commonly found around homes, in the gardens, 
and in the nearby neighborhood. Many of the 
stories will be familiar to readers but a number 
of different and little-known activities and ob- 
servations are described, too. The informal, 
chatty style of the author makes this an un- 
usually fine book about birds. Illustrations in 
black and white by Don Eckelberry are an im- 
portant feature of the book. 

Mr. Lemmon is an all-round naturalist 
managing editor of The Home Garden. 
a member of the S. N. 
expedition in Ecuador. 

A few of the interesting chapters are: Back 
to the Old Home, Water Off a Duck’s Back, 
Some Mate for Life, How Long Do Birds Live ?, 
The Facts of Flight, How Much Do Birds 
Eat?, Why Do Birds Sing?, Odd Feeding Habits, 
Eges of Many Colors, Home Defense, Mimics 
and Ventriloquists, Queer Ways to Sing, Bird 
Temperament, and so on. 


and 
He was 
Rhodes bird collecting 
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This is an unusually fine book for the ele- 
mentary science bookshelf. Biology students and 
all persons interested in birds will also find 


this a very interesting book to read 


LovELAcE, MAup Hart. The Trees Kneel at 
Christmas. New York: Thomas Y. Crowell 
Company, 1951. 128 p. $2.50. 


The Trees Kneel at Christmas is a 
miracle laid in Brooklyn. Living in a 
Brooklyn apartment house are the Shehadis, th 
father, mother, Afify age Hanna het 
brother age five, and the Grandmother 
been born in Syria. 


modern 
story, 


seven, 
who had 
The Grandmother told Afify 
and Hanna about Christmas in Syria, and how 


a miracle happened once there when the trees 
kneeled at Christmas. 

Afify believed that one with enough faith 
could see the trees kneel, too, in Brooklyn at 
midnight Christmas eve. And when Afify and 


Hanna went alone to Prospect Park at midnight 

they too, saw the trees kneel at Christmas 
This is a delightful 

children at any 


Story to read or tell to 
time of the 


appropriately at Christmas time. 


year, but mort 

Most children 
would love Afify and Hanna and relive wit! 
them the 


Christmas that the trees kneel 

Brooklyn. 

JOHNSON, Sippit Jor. {1 Month of Christmases 
New York: Longmans, Green and Company, 
1952. 132 p. $2.50. 

This is a story of nine-year-old Milla and 


seven-year-old John whose birthday was on the 
same day, first. So when their 
mother and father sent them to visit their Uncle 
Karl and Aunt Katrin in Fredericksburg 
for the whole month of 


December 


Texas, 


December there began 


for them a whole month of Christmases. First 
there was their birthdays to celebrate, then 
St. Nicholas Day on December 6 when they 
hung up their stockings, then Christmas Eve with 
its Christmas tree and presents, then the church 


celebration on Christmas Day, and the day of 
fun and parties on December 26. So it 
month of magic and Christmases for 
John. This is a delightful book for 


primary and intermediate grade level 


was a 
Milla and 


children of 


Coccins, Hersertr. Busby & Co. New York 
Whittlesey House, McGraw-Hill Book Com- 
pany, 1952. 96 p. $2.25. 

This is the 
named Jerry. Busby was rescued from a trap 
by Jerry who took him home for a pet. Be 
cause of his knawing habits, Busby got into many 
difficulties. Some aspects seem on the surface to 
be rather far-fetched. 
nevertheless. 
about of 


story of a beaver and a boy 


The story is interesting, 
In reading difficulty the book is 
intermediate grade level. 
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Cieary, Beverty. Henry and Beesus. New 
York: William Morrow and Company, 1952. 
192 p. $2.50. 


Henry and Beezus carries on the activities of 
Henry Huggins, his dog Ribsy, Beezus, the 
only girl he can tolerate at all, her somewhat 
obnoxious sister Romona, and his not-too-good-a- 
friend-Scooter. Earlier adventures of Henry 
Huggins are described in Ellen Tebbits and 
Henry Huggins. Ribsy ruins a meat barbecue 
and has to be retrained not to gather up news- 
papers. Henry finds many boxes of bubble 
gum that seems to be a treasure but proves 
to be a nightmare, buys a second-hand bicycle 
that proves a poor buy, but in the end wins a 
beauty-parlor prize that enables him to get the 
shiny red bicycle that he had so set-his-heart on. 

Altogether it is a delightful book that will 
be thoroughly enjoyed by third and fourth 
graders. 

ApriAN, Mary. Honeybee. New York (8 West 
13th Street): Holiday House, 1952. 51 p. 
$2.00. 

Honeybee is one of the Holiday House Easy 
Science series. This elementary science book is 
the most delightful of the series. The author 
writes from much personal observation and ex- 
perience and Dr. Donald R. Griffin of the De- 
partment of Zoology, Cornell University, has 
checked the content for accuracy. 

The honeybee is one of the most useful and 
interesting insects. It would almost seem some- 
times that they are possessed of inteligence in- 
stead of merely instinctive responses. 

The textual material is beautifully illustrated 
in color by Barbara Latham. 

This is an excellent book for the elementary 
science bookshelf and the elementary science 
teacher. 


Ear.e, Ouive L. Birds and Their Nests. New 
York: William Morrow and Company, 1952. 
64 p. $2.00. 


Birds and Their Nests describes for each dif- 
ferent bird the nest and where it is built, the 
eggs and their color and size, the bird’s ap- 
pearance, its distinctive songs and habits. Forty- 
two varieties of birds are presented all the way 
from the ostrich, the flamingo, and the downy 
woodpecker. 

One of the puzzles of nature is how do the 
birds know how and where to build their nests. 
No one really knows. But generation after gen- 
eration they do build their nest similar in plan 
to those of their ancestors. 

Both the textual material and the author’s 
black and white illustrations seem to be scien- 
tifically accurate. Miss Earle is author of 
Thunder Wings, and State Birds and Flowers 
previously reviewed in Science Education. This 
Morrow Junior Book will make an excellent 
book for the science library and is recommended 
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for elementary science, general science, and biol- 
ogy teachers and pupils. 


3AER, MARIAN E. Sound. New York (8 West 
13th Street): Holiday House, 1952. 127 p. 
$2.50. 


Sound is an experiment book for children of 
the middle years, probably of upper grammar 
grade or junior high school level. With the 
advice and guidance of the teacher, children at 
a lower grade level can perform many or most 
of the experiments described. Drawings by Jean 
Martinez add much to the usefulness of the 
book. 

The literary style is lively, easy to read. The 
experiments are easy to perform and require 
the very minimum of equipmerit. All children 
are interested in sound and through performing 
these experiments will understand many impor- 
tant concepts about sound. 

The author will be remembered for her earlier 
Without Fire and Experiments Without Fire for 
younger children and books for older children 
on weather, water, and conservation. The mate- 
rial was checked by NARST member, Professor 
E. J. Winters of the School of Education, New 
York University and Mr. Julius Schwartz, In- 
stractor in Science Education, in the Bank Street 
College of Education, New York City. 

Elementary science, general science, and phys- 
ics teachers will find this an excellent source of 
experiments in sound. Science club members 
will find here many excellent experiments to 
perform on club programs. It is a highly rec- 
ommended book for the science library. 


SmitH, WENDELL F., anD McSpappEN, WARREN 
W. The Dog as a City Pet. New York 
(York Avenue and East 92nd St.): The 
American Society for the Prevention of 
Cruelty to Animals, 1952. 59 p. $0.35. 


Most children like dogs whether they live in 
the city or country. In the country, dogs are 
usually a must for every boy and many girls, 
too. Dogs are quite common in the city, too, 
but their rearing here raises more problems. 
Dogs are a part of most children’s environment. 

The purpose of this pamphlet is to help chil- 
dren to understand and better appreciate animals. 
This book gives suggested approaches and basic 
content for teachers. This includes: the dog 
family is very large and diverse in type, dogs 
were the first domesticated animals, dogs and 
the ancients, what is the origin of dogs, de- 
velopment into breeds, how are new breeds estab- 
lished, the dog today, the uses of dogs, dogs 
of wars, intelligent care of dogs, suggested 
activities, motion picture films on dogs, and sug- 
gested references for teachers and pupils. There 
are many pictures and descriptions of different 
breeds of dogs. ’ 

Children will enjoy this pamphlet whether or 
not they are studying a unit on dogs. Alto- 
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gether it is a well worked out grammar grade 
unit in elementary science. 


Wesper, IrMA E. Thanks to Trees. New York: 
William R. Scott, Inc. 1952. 60 p. $2.00. 


Thanks to Trees is the story of their use 
and conservation. The use of trees is well-known 
to almost every one—fruit, seeds, leaves, barks, 
sap, soil, water, paper, wood, rayon, plastics, 
and so on. Along with the story of the many 
uses of trees there is continuous emphasis on 
the need for conservation. A reader will learn 
many interesting things about trees by reading 
this book. 

Illustrations, mostly in color, add much to the 
charm and interest of the reading material. This 
is a timely book at a level on which there is 
some scarcity of readable material for the 
grammar grades. It is a highly recommended 
book for the elementary science bookshelf. Dr. 
Webber is one of our best writers in the ele- 
mentary science field. Many readers will recail 
her earlier Travelers All, Anywhere in the 
World, Up Above and Down Below, and Bits 
That Grow Big. 


Harrison, Hat H. Outdoor Adventures. New 
York: The Vanguard Press, Inc. 1951. 128 p. 
$2.75. 

Here are fifty-one adventures in the out-of- 
doors. The adventures are built around the 
lives of Billy and Jane and their dog Pal. In 
real life Billy and Jane are the children of 
the author—George and Gretchen, ages twelve 
and eight. The adventures and pictures were 
experienced and taken over a period of two 
years. Almost each right hand page of the 
book consists of two pictures—the top one pic- 
turing Billy and Jane experiencing some adven- 
ture in nature and the lower one showing some 
interesting aspect of the out-of-doors. The 
photographs are excellent and add much to the 
attractiveness of the book. 

Upper grade and junior high school boys and 
girls will enjoy the adventures of Billy and 
Jane who know and love the out-of-doors. Billy 
and Jane do not fear the out-of-doors because 
they have been taught not to be afraid. They 
respect poisonous snakes and plants, and danger- 
ous animals but they are not afraid. 

The author, Mr. Harrison, is one of America’s 
foremost out-of-doors photographers. His Amer- 
ican Birds in Color is especially noted and his 
Pennsylvania Birdlife and Pennsylvania Reptiles 
and Amphibians are well known. Outdoor Ad- 
ventures is a recommended book for the elemen- 
tary science library. 


Harrison, CAROLINE, AND WASHBURN, Brap- 
ForD. Allen and Trisha Visit the Science Park. 
Boston: Little, Brown and Company, 1953. 
59 p. $2.00. 


Trisha and Allen are second and third graders 
who never miss a chance to go to the science 
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museum near town. This is the story of what 
they saw and did during one trip. Seemingly 
all children love to go to a science museum and 
if they cannot go, they love to read about a 
museum. Children will like to read this book 
replete with numerous photographs in black and 
white. Here they will read about science found 
in one museum, a pet porcupine, snakes of vari- 
ous kinds including a pet Indigc snake, mother 
and baby owls, dioramas, exhibits, airplaine en- 
gines, electrostatic machines, Foucault pendulum, 
planetarium, x-rays, oscilloscope, television, 
gears, telephones, microscope, minerals, boats, 
ship’s bridge, and so on. 

This is an excellent book for the elementary 
science bookshelf. It is a book children will 
especially enjoy reading. The authors are asso- 
ciated with the Museum of Science in Boston. 
Miss Harrison is the Director of Public Rela- 
tions and Mr. Washburn is Director of the 
Museum. 


McCiunc, Ropert M. Spike. New York: 
William Morrow and Company, 1952. 64 p. 
$2.00. 


Spike is the story of a whitetail deer. It 
describes the first year of life of Spike from 
the time he is three hours old. His and _ his 
mother’s activities through four seasons of the 
year are described—his food, fears, enemies in- 
cluding fire and man, and wanderings. Black- 
and-white illustrations by the author are found 
on nearly every page and add much t 
attractiveness of the book. 


the 


Upper grade elementary children should be 
able to read this Morrow Junior Book readily. 
It is an unusually fine addition for the elemen- 
tary science bookshelf. 

Mr. McClung is author of the delightful books, 
Stripe, Ruby Throat, and Sphinx, previously 
reviewed in Science Education. 


WasueBurne, Hetvuiz, ANp Anauta. Children 
of the Blissard. New York: The John Day 


Company, 1952. 192 p. $2.50. 


Children of the Blizzard is the story of the 
adventurous lives of Salumo and his Eskimo 
friends. All the facts of the story are true, 
being based on what happened years ago in 
the childhood of Anauta, a real Bafflin Island 
Eskimo. Anauta came to the United States 
some twenty years ago, learned to make her way 
in a civilization almost inconceivably different 
from that of her childhood, and now lives in 
Indianapolis, and makes her living as a_ lec- 
turer, the only Eskimo woman living in the 
United States. Her life story is told in Land 
of the Good Shadows, a book for adults which 
she and Heluiz Washburne wrote together. 

Children of the Blissard is a delightfully 
written book suitable for boys and girls of the 
upper immediate grammar grade, or early junior 
high school level. However younger children 
would delight having the story read to them 
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and older boys and girls will thoroughly enjoy 
reading this true story of a year’s life of 
Eskimo boys and girls. Physical environment 
with its storms, blizzards, privations, search for 
food is so very important in their day-to-day 
existence—posing problems that must seem 
strange to American boys and girls. 

This is a highly recommended book for gram- 
mar grade, junior high school boys and girls, 
telling how boys and girls live in other lands 
with environment, habits, conditions so different 
from their own. 





HorKHEIMER, ParriciA A., Copy, Pau T., AND 
Fow._Kes, JoHN Guy. Elementary Teachers 
Guide to Free Curriculum Materials. _Ran- 
dolph, Wisconsin: Educators Progress Serv- 
ice, 1952. 338 p. 

This is the ninth revised edition. This Ele- 
mentary Teachers Guide to Free Curriculum 
Materials replaces all preceding editions. It 
has been completely revised and rewritten. The 
subject listing has been increased from 1850 to 
2700 and of the 1138 titles, 434 are new. Titles 
withdrawn the previous year have been deleted. 
Every elementary and secondary teacher should 
have access to this Guide either through a 
school or personal copy. The Guide is espe- 
cially useful for science teachers. There are 
71 titles in science, 12 in air-age education, 50 
in conservation, 21 in foods and health, and 
45 in health and physical education. Each list- 
ing of material is annotated. 

Each section of the Guide is in a different 
color paper. This makes for greater ease in 
using. Different sections are devoted to the 
following: Some Resource Values in Free Ma- 
terials, Annotated Alphabetical Listing of Mate- 
rials, Teacher Reference and Professional Growth 
Materials, Sample Units (Conservation, Health 
and Social Hygiene), Title Index, Subject In- 
dex, and Source Index. 

Many schools have used this guide continu- 
ously for many years. Unfortunately there are 
many schools that do not, either because of 
negligence or ignorance. 


Anonymous. Free and Inexpensive Learning 
Materials. Nashville, Tennessee: Division of 
Surveys and Field Services, George Peabody 
College for Teachers, 1952. 194 p. $1.00. 


This is the fifth in a series of Free and In- 
expensive Learning Materials. All entries in 
the book were examined and evaluated. With 
few exceptions no publication is listed which 
costs more than 50 cents. There are 2521 
entries, about 37 per cent of which are new. 

Materials were evaluated on the basis of con- 
tent, timeliness of subject matter, method of 
presentation, and subject matter unbiased. 

Material is listed alphabetically usually under 


topic headings. Altogether this is one of the 
finest listing of free and inexpensive material 
available to teachers. It is especially recom- 
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mended to science and geography teachers. 
Every school should have a copy and most teach- 
ers will find it very useful. 


Symposium. The Three R’s in the Elementary 
School. Washington, D. C.: Association for 
Supervision and Curriculum Development, 
National Education Association, 1952. 152 p. 
$1.50. 


The members of the Committee on the Three 
R’s in the Elementary School of the ASCD were 
as follows: Margaret Lindsey, Chairman of the 
Committee, Teachers College, Columbia Univer- 
sity, New York City; Althea Beery, Supervisor 
in Charge of Elementary Education, Public 
Schools, Cincinnati, Ohio; Edwina Deans, Ele- 
mentary Supervisor, Public Schools, Arlington, 
Virginia; and Frances K. Marten, Central Micl- 
igan College of Education, Mount Pleasant, 
Michigan. 

The committee recognized that there is greater 
need for children to attain competence in the 
“Three R’s” than at any time in our history. 
This viewpoint is emphasized in this symposium. 
They believe present day children do attain 
greater competence in this area than did their 
parents or grandparents, despite a few persons’ 
ideas to the contrary. 

Chapter headings are: Children Need the 
Three R’s; Children Have Their Ways of Grow- 
ing and Learning; The School Helps Children 
to Listen, Speak and Write; The School Helps 
Children to Read; The School Helps Children 
with Numbers; Children Learn the Three R’s 
in a Functional Setting; and Forward We 
Must Go. 

Definite, practical suggestions are made for 
teachers improving their competence in teaching 
the three R’s. 


SYMPOSIUM. Conservation—Natural Resource 
Use Workshop Reports of Field Experiences. 
Fresno, California: Fresno State College, 


1952. 134 p. 


This report was prepared by the California 
State Departments of Education and Natural 
Resources. It is the result of a workshop con- 
ducted at Fresno State College during the sum 
mer of 1952. Professor Leo F. Hadsall served 
as Director of the Conservation Workshop. 
Thirty-six teachers comprised the “workshop 
group. Most of the group were elementary 
school teachers but junior and senior high 
school sciences were represented. 

The report considers many aspects of con- 
servation: electrical energy, forestry, parks, 
recreation, soil, water, petroleum, minerals, and 
wildlife. The group visited many areas and 
wrote up their experiences into teaching units, 
suitable for various school levels. These units 
suggest possible school activities in the various 
grade levels as well as subject-matter areas 
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in the secondary-schools. There are rather ex- 
tensive lists of references and films. 

This publication should be of great value to 
all teachers teaching conservation units whether 
in elementary grades or at the junior-senior high 
school level. 


Parker, ELinor. 100 Story Poems. New York: 
Thomas Y. Crowell Company, 1951. 499 p. 
$3.50. 


Here are 100 story poems—some old, some 
new, some short, some long, some familiar, some 
unfamiliar, some English, some American. There 
are poems for every taste—history, the sea, ani- 
mals, people, the weather, trees, flowers, chivalry, 
magic, humorous, nonsense. 

To the reviewer, reading many otf these poems 
brought back memories of previous hours of en- 
joyment but many were entirely new. Here 
is truly a treasure house of poems, wonderful 
enjoyment for all of those persons enjoying 
poetry. Many of the poets were something of 
a scientist, many of them quite keen observers. 


Cuitp Stupy Association or America. Holi 
day Story Book. New York: Thomas Y. 
Crowell Company, 1952. 373 p. $3.00. 


Holiday Story Book is a collection of stories, 
each having its central theme some American 
Holiday from New Year's Day to Christmas, 
including birth days. 

All sorts of stories have been selected—stories 
for religious holidays, patriotic stories, familys 
stories, and some even post-World War II. 
Many stories are old familiar ones but some 
were written especially for this book. The 
stories may be read at home or at school. 
They may be read by children at school or 
home or read to children by teachers. In the 
opinion of the reviewer, this is an unusually 
fine selection of stories that can be used t 
emphasize holiday traditions, interests, and 
activities. 


Ricuarpson, Hazer A. Games for Elementar 
School Grades. Minneapolis (426 South Sixt! 
Street), Minnesota: 
pany, 1952. $2.00 


Burgess Publishing Con 


Games for the various grade levels, Grade On¢ 


through Grade Six, are described on individual 
cards—orie game to a card. The front part 
the card tells how the game is played and o1 
the back of the card are teaching suggestions. 
All of the games are alphabetically indexed on 
cards at the back of the pack. Suggestions for 
teachers include basic principles for elementary- 
school game activities, selecting, presenting, and 
supervision of game _ activities. Elementary 
teachers, parents, camp workers, and playground 
supervisors will find many valuable suggestions 
among the many activities described. 
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Prick, M. KATHERINE. The Source Book of 
Play Party Games. Minneapolis: 
Publishing Company, 1951. 170 p. $3.50. 
Play party games have a revival of increasing 

popularity in recént years. The outstanding chat 

acteristic of the games seems to be the gratify- 
ing mass participation. Schools, clubs, physical 
education, “Y” groups, and homes will find 

here many types of party games. There are 68 

circle games, 19 longways games, and 9 mis 

cellaneous games described. Musical scores are 
given on the left-hand page with directions on 
the right-hand page. 


Porter, Atrrep. New Visual Educational Tech 
niques. Minneapolis : 
Company, 1951. 79 p. $1.25. 


Burgess Publishing 


This pamphlet describes the many potentialities 
for utilizing brush pens. Introduced in the early 
40’s brush pens are becoming increasingly popu 
lar. The use of brush pens permit an easier 
means of preparing visual presentations for i 
structing in all grades. Charts, flash cards 
graphs, drawings, posters, cartoons, 
presentations, etc., lend themselves readily t 
brush pen work. Art, biology, chemistry, phys 


ics, geology, and mineralogy, home economics 


pictor ial 


maps, film libraries, examinations, mathematics 


are among the many departments which are d 
Photographs and drawings supplemen 
adil 


scribed. 
the textual content. Science teachers may re 
use brush pens effectively for all sorts of visu 


education work. 
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Your Child. Washington 25, D. ¢ Federa 
Security Agency, Social Security Administra 
tion, Children’s Bureau, 1952. 23 p. $0.15 


This is a popular version of part oft | 





Finding Digest” by James | Hymes } 
Healthy Personality for Your ( puts t 
gether what is generally accepted by aut 
on how personality grows and what shapes 
this way and that. Written for parents 
attempts to give them an understanding t! 
stages through which children grow emotional 
from infancy to adulthood Feachers will fu 
it a most useful publication 
FANS Re " » N I f 

Army, MuULLn li 

Yonkers-on-Hudson, New Yorl \\ | b 

Company, 1952 4p. S44 
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tical approach to the tea childr 
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of great value both to thos ive 
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spective teachers. Parents, school administr 
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rather than upon simple rules and formulas of 
procedure. 

Parts one and two present the authors general 
philosophy of education and teaching in the pri- 
mary grades with suggestions.as to how this 
philosophy may be put into operation. Part three 
discusses how children learn. Part four deals 
with organizing and planning the child’s school. 
There are specific chapters from various subject 
matter areas showing how these may become 
an integral part of the child’s learning. There 
is an unusually good chapter dealing with ele- 
mentary science. Brief, nevertheless the chapter 
makes many practical suggestions. 


STRATEMEYER, FLORENCE B., McKim, MARGARET 
G., AND SwWEET, MAyME. Guides to a Curricu- 
lum for Modern Living. New York: Bureau 
of Publications, Teachers College, 1952. 60 p. 


Guides to a Curriculum for Modern Living 
combines viewpoints, a philosophy and practical 
suggestions in developing a school learning situ- 
ation designed to help growing boys and girls. 
Many suggestions, comments, and _ illustrations 
are used. Illustrations are used on the first, 
fourth, ninth, and twelfth grade levels. The art 
and design work, both attractive and useful, add 
much to the usefulness of the Guide. 

The Guide is divided into four parts. Part I 
discusses the significance for curriculum develop- 
ment of the nature of our society and its values 
and the nature of the learner and the way learn- 
ing takes place. Part II relates society and the 
learner through a concept of the curriculum in 
which the everyday concerns of children and 
youth are the starting point for learning activi- 
ties and in which these everyday concerns are 
related to persistent life situations. Part III 
shows how the persistent life situations concept 
is applied when teachers and pupils develop learn- 
ing experiences by (1) identifying the everyday 
concerns of learners, (2) selecting from these 
everyday concerns those with which boys and 
girls need the help of the school, (3) coopera- 
tively planning and developing learning expe- 
riences, (4) relating everyday concerns to per- 
sistent life situations and (5) evaluating progress. 
Part IV deals with the responsibilities of teachers 
who apply this concept for the development of 
skills, the development of concepts and generali- 
zations, and the utilization of subject matter. 


Mie, ALice, AND AssoctaTEes. Cooperative Pro- 
cedures in Learning. New York: Bureau of 
Publications, Teachers College, 1952. 512 p. 
$3.75. 

This is a publication of the Horace Mann- 
Lincoln Institute of School Experimentation. It 
is based on the first-hand experiences of many 
teachers. It highlights the teacher’s role in 
helping pupils to plan cooperatively. One of the 
finest features about the report is the numerous 
complete verbatim records of group planning 
sessions, with analysis and appraisal of the 
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methods tried and of their results presented in 
parallel columns. This aspect of the report 
should make it especially useful to classroom 
teachers. Curriculum workers, education stu- 
dents, and administrators will find this the best 
description of the use of cooperative procedures 
in classrooms that has been published up to 
this time. 

Three basic assumptions underlie the work 
of the Committee: (1) The school is responsi- 
ble for developing an understanding of the nature 
of cooperative procedures and for teaching the 
skills involved, (2) Learners should participate 
in determining the purposes to which they will 
work, and (3) Knowledge is of little value 
unless it is related to action. Group procedures 
properly used are an unusually effective bridge 
between knowledge and action. 

Specific teacher help is given on such problems 
as: How do you get started? What about pre- 
planning? How do you secure wider participa- 
tion and a higher quality of discussion and 
planning? How do you distribute chances for 
leadership? What do you do about planning in 
small groups? How do you guard the rights 
of individuals? How do you evaluate what you 
have achieved? 

Teacher responsibility in cooperative pro- 
cedures include (1) Making a clear accounting 
of what exactly he contributes to pupil-teacher 
planning, (2) Knowing what he really believes 
about cooperative procedures, (3) Giving pupils 
a chance to plan together in the development of 
group skills, (4) Giving learners a chance to 
develop responsibility and self-direction, and (5) 
Helping pupils experience effective group tech- 
niques and achieve workable plans. 


Hirscu, JosernH. Alcohol Education. New 
York: Henry Schuman, Inc. 1952. 107 p. 
$2.50. 


Alcohol Education is a guide book for teachers. 
In every state of the Union schools are required 
by law to give instruction about alcohol. In 
actuality the laws are either wholly ignored or 
only given lip service in most schools. Very 
few schools give serious attention to a study 
of alcohol. Earlier emphasis in schools based 
on ignorance and often false assumptions served 
as a boomerang. Much information growing out 
of research and study in recent years in leading 
universities and medical research centers is now 
available. The purpose of this book is to or- 
ganize this information for the guidance of teach- 
ers of teen-agers and to present an integrated 
approach to the teaching about alcohol. Essential 
data about the effects and action of alcohol 
are presented. 

This is a book for all high school teachers, 
not merely the science and health teacher. Chap- 
ter headings include: why alcohol education in 
school, historical aspects of alcohol, Alcohol: its 
nature, actions and effects, the disease called 
alcoholism, the problems associated with alco- 
holism, planning to teach about alcohol, and 
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resources and materials for alcohol education. 
Many films and film strips are listed and de- 
scribed in this chapter. An excellent reference 
list is found in the bibliography. 

This is an excellent book either for the high 
school library or as a r@ference for units on alco- 
hol and its effects. It takes a practical common- 
sense approach and is entirely non-moralistic. 


. 


Mau, Ray C. Teacher Supply and Demand in 
the United States. Washington, D. C.: Na- 
tional Commission on Teacher Education and 


Professional Standards, National Education 
Association, 1952. 40 p. $1.00. 
This is the fifth annual study on teacher 


supply and demand. There are four parts to 
the study: (1) the supply of teachers, (2) the 
demand for teachers, (3) the preparation of 
elementary school teachers, and (4) the increas- 
ing school population, as it is related to other 
parts of the study. 

The study shows that the shortage of ele- 
mentary teachers still continues with an excess 
of high school teachers. The immediate demand 
is for at least 160,000 qualified elementary teach- 
ers. It was possible only in 34 states to analyze 


the academic background of every elementary 


teacher. In these 34 states, 369,169 teachers or 
54.65% hold degrees; 33.44% have completed 
60-119 semester hours, 11.91% have completed 


less than 60 hours. In one state as many as 
98% of the elementary teachers in the service 
hold college degrees; in another state less than 
9% have college degrees. 

Many tables supplement this valuable report. 


McGener, Frorence. Please Excuse Johnny. 
New York: The Macmillan Company, 1952. 
242 p. $3.50. 


Please Excuse Johnny is the story of a truant 
officer in a fruit-raising California community. 
In attempting to get her truants to school, Mrs. 
McGehee had to learn how to handle the vicious, 
the subnormal, the rebels and the many denizens 
of the fly-by-night trailer camps. She came in 
contact with a colorful mixture of races and 
backgrounds—Indians, Mexicans, Gypsies, work- 
ers in the fruit fields. 

This book proves California has real school 
attendance problems, more varied and difficult to 


handle than probably any other state in the 
union. Some of the stories related by Mrs. 
McGehee are almost unbelievable. The story 


of many escapades and problems is told in a 
frank, vivid literary style. Mrs. McGehee 
needed tact, insight, sympathy, adaptability to 
solve the social-school problems she met. Most 
of them she solved but numerous also were the 
ones for which seemingly there was no solution. 
Surely teachers need to know far more of the 
pupils’ background than most of them do, if 
they are to do as effective a job of teaching 
as might be done. 
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StrANG, Rutw. The Role of the Teacher in 
Personnel Work. New York: Bureau of Pub- 
lications, Teachers College, Columbia Univer- 
sity, 1953. 491 p. $3.75. 


This is the fourth edition, revised and enlarged, 
of a book first published in 1932. The three 
earlier editions have been recognized as one 
of the finest books in the field. This new book 
undoubtedly makes it almost, if not, the best 
in the field. Classroom teachers will like the 
practical, understanding approach to guidance 
and personnel work. It is replete with concrete 
examples, specific school situations, guidance 
technics and materials. Comprehensive, up-to- 
date references are found at the end of each 
chapter. A list of visual aids for use in guidance 
is found in an appendix on learning how to 
analyse situations that call for guidance. 

Altogether this is the best, most practical book 
guidance that the reviewer has 
It combines and integrates theory 
and practice with concrete examples that class- 
room teachers will especially appreciate. Teach- 
ers reading this book will be more undersiandin: 
of the children they direct and they will becom« 
more skilled teachers in 
daily teaching in the classroom. 

Both children and teachers will greatly profit 
from the teacher's reading of this book. Every 
school, even every teacher, should have this book. 


on classroom 
chanced upon. 


every aspect of their 


Scuwartz, Jutius. It’s Fun to 
New York: Whittlesey House, 
Book Company, 1952. 125 p. 


Know Why. 
McGraw-Hill 
$2.25. 

It’s Fun to Know Why is a book on experi- 
ments with things 
such common 


around us. It deals with 


materials as iron, coal, cement, 
glass, rubber, wool, salt, soap, paper, and bread 
and their secrets. 


grade or 


The experiments for grammar 
junior high level pupils are safe, in- 
teresting, easy-to-do experiments in making and 
using every-day materials of the environment. 
Clear, dramatic pictures by Edwin Herron illus 
trate the textual material. 
ment are well integrated. 

Mr. Schwartz has been a teacher in 
the New York City schools for many years. His 
long experience with young people, their interests 
and problems, is the basis for this helpful book 
of experiments. 


Content and experi- 


science 


BEELER, NELSON, 
Experiments in 
Thomas Y. 
$2.50. 


FRANKLYN. 
New York 
1952. 151 p 


AND BRANLEY, 
Chemistry. 


Crowell Company, 


Readers of Science Education will recall th 
author’s earlier books Experiments in Science, 
Experiments with Electricity, More Experiments 
with Science, and Experiments in Optical Illu- 
sion. Now comes Experiments in Chemistry, a 
welcome addition to this earlier series. This 
latter book follows the plans in the earlier ones. 
The use of home or easy to obtain equipment 
is the basis for most experiments, experiments 
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easy to do at home or school. They are ex- 
periments that boys and girls can readily do 
themselves. Important principles in Chemistry 
are developed through the experiments. Much 
chemistry will be learned through reading this 
book and doing the experiments described. Con- 
tents include brine as a preservative, salt as an 
electrolyte, salts and soap, crystals, candy mak- 
ing, sugar and fermentation, flour, milk, fat ex- 
traction, paints, heat from alcohol, tacks and 
tea, turmeric indicator, soft soap, dyes, plaster 
of Paris, enzymes, and silicones. 

This is an excellent book for boys and girls 
interested in experiments, and for general sci- 
ence, chemistry, and elementary science pupils 
and teachers, as well as the science library. 


PooLe, Lynn. Today's Science and You. New 
York: Whittlesey House, McGraw-Hill Book 
Company, 1952. 208 p. $2.75. 


The Johns Hopkins Science Review television 
show over Baltimore TV station WAAM has 
been one of the most popular science programs 
ever put on the air. The program has been 
produced by Lynn Poole, author of Today’s Sci- 
ence and You. It is said no one has dramatized 
our present era of scientific discovery more effec- 
tively than Lynn Poole. 

This book discusses many of the fascinating 
stories behind current research and invention. 
Here is the story vividly told of X-rays, jet 
rockets, diffraction grating and spectrum analy- 
sis, sewage disposal, schistosomiosis (a rare and 
terrible disease), human engineering, isotopes, 
radioactive elements and carbon 14, tracer ele- 
ments, restoration of art treasures, and so on. 
The last chapter is a very interesting one on 
possible science advances in the next fifty years. 
This is an excellent book for the layman, sci- 
ence teachers, and the high school library science 
shelf. Illustrations by Jeanne Bendick add much 
to the interest and understanding of the book. 


Hersert, Don. Mr. Wizard’s Science Secrets. 
Chicago: Popular Mechanics Press, 1952. 
264 p. $3.00. 


Many readers of Science Education have 
watched Don Herbert’s weekly television show 
entitled, “Watch Mr. Wizard.” The program 
is under the sponsorship of the Cereal Institute. 
Mr. Wizard’s Science Secrets is a compilation 
of a number of the experiments the author has 
used on his television show. The experiments 
described require only the simplest of materials 
and ingredients, many of them found in the 
kitchen or around the home. There are 148 
experiments described covering many aspects of 
science. Line drawings and photographs con- 
stitute an important part of the book. Not only 
are experiments described but as important are 
the simple explanations of exactly what science 
principle or principles are illustrated. 

There is an introduction by Professor Wilbur 
L. Beauchamp of the University of Chicago. 
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This is an excellent book for elementary science 
teachers, general science teachers, sponsors of 
science clubs, and all boys and girls interested 
in science or “magic.” It is a recommended 
book for the science bookshelf. 


Swezey, KENNETH M. Science Magic. New 
York: McGraw-Hill Book Company, 1952. 
182 p. $3.75. 


Readers of Popular Science Monthly and Life 
will recall many interesting experiments de- 
scribed by Mr. Swezey. They sound like magic 
but each one illustrates one or more important 
principles of science. All of the science stunts 
described in this book can be performed with 
simple, everyday articles found around the 
house, in the garage, a ten-cent store, or a 
drug store. With the new twists given to the 
experiments, they seem like magic and _ will 
amuse, amaze, and educate all youngsters from 
six to sixty. 

Numerous black-and-white illustrations do 
much to simplify the performing of the experi- 
ments. More than 120 experiments are described 
in Science Magic. 

Elementary science, general science, physics, 
and chemistry teachers will find this an excel- 
lent source of easy-to-do, interesting experiments. 
It is an excellent book for the science club 
sponsor and for the science bookshelf. 


TuorNDIKE, E. L., AND BARNHART, CLARENCE 
L. Beginning Dictionary, Junior Dictionary, 
and High School Dictionary. Chicago: Scott, 
Foresman and Company, 1952. 645 p., 784 p., 
and 1096 p. $2.68, $2.80, and $4.00. 


3cginning Dictionary is the methods book of 
the Thorndike-Barnhart series. It is intended 
for grades four and five. It includes 70 dic- 
tionary lessons. The Junior Dictionary is for 
grades five through eight. The High School 
Dictionary is for grades nine through twelve. 
Fach of the last two of the series has a manual 
nm flow to Use the Dictionary. 

\ltogether this series is undoubtedly the finest, 
most complete dictionary series ever published 
for use at all levels of the public schools. The 
material is up-to-date both as to words and 
their definitions, biographical, historical, and geo- 
graphical information. The series is especially 
designed for school and pupil usage. 

The series is based on much research and the 
list of contributors reads like a Who’s Who. 
An attempt has been made to make the series 
scrupulously accurate, characterized by clarity, 
adequate treatment, and convenient presentation. 
Numerous illustrations supplement the definitions. 

There are six pages of special notes to chil- 
dren and seventy pages by Dorothy M. Horton 
on How to Use Your Dictionary. This section 
should be especially valuable. 

Altogether there are 100,000 meanings, simply 
and clearly defined; 25,000 illustrative sentences 
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and phrases to clarify meanings; 2,000 pictures 
to give true visual aid to meaning. There are 
hundreds of usage notes, synonyms and antonym 
lists. 

Each public classroom in America should have 
one of these dictionaries, appropriate to the grade 
level, in the room for easy access. Personal 
copies at home for each pupil would greatly 
facilitate the educational process. 


SetsaM, Mitticent E. Play with Vines. New 
York: William Morrow and Company, 1951. 
63 p. $2.00. 


Play with Vines measures up to the excellence 
of the author’s earlier Play with Plants, and 
Play with Trees. The author certainly makes 
vines a stimulating subject to read about and 
experiment with. Elementary science teachers 
will especially find all three books useful in 
their science teaching. Interesting experiments, 
simply described and needing very little material 
to carry out, make the books especially func- 
tional for the elementary science teacher. 

This book tells how vines get where they do 
and how they manage to stay there. The getting- 
around and holding-on methods of all kinds of 
vines are described, Some vines twine around 
supports, some climb by leaves, some by tendrils, 
some by roots, and some weave in or out of 
other plants or trellises. 

There are many excellent drawings by Fred 
F. Scherer which add much to the attractiveness 
of the books. 


CuLarK, Gare. Let’s Start Cooking. New York: 
William R. Scott, Publisher, 1951. 68 p. 


Let’s Start Cooking is an easy-to-read cook- 
book for juveniles. This cookbook is in few 
words and many pictures. It is designed for 
beginners as young as six and as old as any 
beginner can be. Nothing is taken for granted. 
Its 29 recipes takes the beginner picture by pic- 
ture, step by step, to achievements that gratify 
and satisfy! Both boys and girls will like this 
book. They will quickly gain assurance and 
confidence. Could be that this is the book for 
some brides! At any rate, it is a fine book for 
boys and girls who want to learn to cook and 
what boy and girl doesn’t enjoy doing things! 
Illustrations by Kathleen Elgin add spice as well 
as understanding. 


Murpny, Frances SALomon. A Nickel for Alice. 
New York: Thomas Y. Crowell Company, 1951. 
184 p. $2.50. 


Strangely enough in the list of ten imperative 
needs of youth for effective living love (or 
sympathy or understanding) is not listed. And 
yet love is probably not only one of the most 
important needs of children and youth but even 
adults as well! Alice Wright of the State Home 
wanted love and understanding above everything 
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else but could never find it in the foster homes 
in which she was placed and so was always 
running away to the crowded house of Mrs. 
3aker whom she did not like and who in turn 
did not like her. As a bargain Miss Cannon 
gave Alice a nickel to call her whenever she 
ran away. But at last she was placed with the 
Potters on a farm where she enjoyed life from 
the beginning. The Potters loved and under 
stood Alice and she in turn returned their real 
affection. So at last Alice found the home and 
love she needed—also the same home for her 
foster brother Charlie. The story is written 
sympathetically and understandingly of the feel 
ings and psychological relations of children. One 
can laugh and weep and get a thrill with lonely, 
bitter, unwanted Alice who finally found the love 
and understanding she so much needed and de 
served, and was so willing to share with Charlie 
This is an excellent book for the school library 
and as a story to read to children. 


HoGner, Dorotuy CHILDs, AND Hess, Lito. Odd 
Pets. New York: Thomas Y. Crowell Com 
pany, 1951. 166 p. $3.00. 


Odd Pets tells how to care for living things 
that make their homes in rivers, or ponds, in 
woods or fields, in gardens and in the air. Each 
life history is given in both text and photographs. 
If they are properly housed and fed, most of the 
living things described make interesting and 
unusual pets. Some animals described are not 
desirable to keep as pets. Animals described 
include bullfrog, salamander and newt, mud 
puppy, turtle, snail, praying mantis, ladybird, 
sphinx moth, bat, baby bird, seventeen year 
locust, tent catepillar, click beetle, spittle insect, 
walking stick, ants, earthworm, hamster, inside 
jumping beans, alligator, anolis, and horned toad 

The last chapter gives information on cages, 
aquariums, and making collections. 

Mrs. Hogner, who wrote the text, is the 
author of numerous books for children. Miss 
Hess is a well-known illustrator of animal life, 


some of which have appeared in Life. This book 
is a most welcome addition to the elementary 
science and biology book shelf. Teachers in 


these areas will find this a most interesting sup 
plementary book. 


— 


ZARLE, Ottve L. Thunder Wings. New York 
William Morrow and Company, 1951. Unpaged 
$2.00. 


Thunder Wings is the story of a ruffed grouse 
The title is based on the booming noise made 
by the fast flapping of the wings that make 
a sound like distant thunder or a beating drum 

The story tells about the life of Little Ruff 
from the time he first hatched until he is full 
grown. The care his mother used in guarding 
his safety, his search for food, his dust baths, 
his winter travels, all make Ruff seem like a 
real character. Facts are said to be accurate 
and the author’s black and white illustrations 
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add charm to the book. It is an excellent ele- 
mentary science book. 


McCLunc, Ropert M._ Stripe. New York: 
William Morrow and Company, 1951. Unpaged. 
$2.00. 


Stripe is the story of a chipmunk. Stripe was 
born in the spring in a snug little nest two feet 
underground, for he was a baby chipmunk not 
much bigger than a bumblebee. By the following 
spring he was grown up. The adventures of the 
intervening months are told vividly and ac- 
curately. 

The author is not only a scientist who can 
write interestingly but he is also an artist as his 
numerous illustrations in black and white and 
in color on every page attest. These illustrations 
will appeal to children and they will be especially 
delighted with the charming story. First grade 
children will enjoy having the story read or told 
to them. Stripe is an excellent book for the 
elementary science book shelf. 


Mason, Georce F. Animal Tools. New York: 
William Morrow and Company, 1951. 94 p. 
$2.00. 


Animal Tools is the fifth of a series of books 
by Mr. Mason on natural history. Many 
readers will recall with delight his earlier Animal 
Tracks, Animal Homes, Animal Sounds, and 
Animal Weapons. The author is a naturalist- 
artist on the staff of the American Museum of 
Natural History in New York City. 

Young and old alike will enjoy Animal Tools. 
His own interesting and illuminating illustrations 
add much to the charm of the book. It is a 
highly recommended book for the elementary 
science or biology book shelf. Elementary science 
teachers will find it an interesting source of in- 
formation about animals. 

Chapter headings are: Feet as Tools, Insect 
Drills, Chisels and Knives, The Bee’s Tool Kit, 
The Fly’s Gyroscope, Mosquito Surgery, Goggles 
and Flashlights, Pecking and Probing Tools, 
Stone Tools and a Sewing Machine, Toilet 
Articles, Spinning Tools, The Devil’s Darning 
Needle, and Tails as Tools. When a mosquito bites 
you, it uses an assortment of tools—a pair of saws ; 
two lancets; and two syringes, one to inject a 
fluid that makes the blood run freely and the 
other to draw it out. 


Reep, W. Maxwe vt. Patterns in the Sky. New 
York: William Morrow and Company, 1951. 
125 p. $2.50. 


Patterns in the Sky is the story of the Con- 
stellations. There are clear explanations, with 
detailed star charts showing how to find the 
twenty-five most familiar constellations. With 
a delightful mixture of astronomical facts and 
the mythological stories of their names, the book 
is a useful and fine contribution to popular as- 
tronomy. Adults and young will both enjoy it. 
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The illustrations, two for each chapter, are 
particularly important. In one, the hero of 
mythology for whom the constellation is named 
is outlined around the stars. The other shows 
the stars only, against a black background, ex- 
actly as the constellations look in the sky. 

Elementary science and general science teachers 
will find the book especially useful. So often 
pupils want to know how the constellations re- 
ceived their names. Here their naming is de- 
lightfully told. 

Many Science Education readers will remember 
the earlier Reed books of a decade ago—The 
Earth for Sam, The Stars for Sam, and The 
Sea for Sam. 


LANSING, E. H. Shoot for a Mule. New York: 
Thomas Y. Crowell Company, 1951. 121 p. 
$2.00. 


Most boys and girls want an animal they can 
call their very own. Often on the farm it’s a 
colt, a pig, or in this case a mule. Jeb Tillson, 
an eleven year Kentucky boy, rescued a mule 
from a raging flood. Sam Cotter claimed the 
mule, too. Ownership was finally settled by 
an old-fashion rifle match, which Jeb won. Boys 
and girls of junior high or grammar school age 
will thoroughly enjoy the story. 


Wy er, Rose, Editor. Everyday Science Series. 
Thayer, Peter, The Hungriest Robin; Sootin, 
Harry, The Marvelous Magnet; Blane, Ger- 
trude, Flower Box Surprise; Bechdolt, Jack, 
Oliver Sounds Off; Bloomgarden, Lee, Skinny 
Joins the Circus; and Kiefer, Mildred S., 
Planet X. New York (8 West 40th Street) : 
Julian Messner, Inc., 1953. 63 p. each, $1.60 
each. 


The Everyday Science Series are real science 
stories. The above titles are for children of 
ages 8 to 12 and grades 3 to 6. Interesting 
stories are built around children’s activities with 
basic science principles emphasized. Children’s 
“how” and “why” questions in science are an- 
swered in an interesting way. The science facts 
and principles have been checked by authorities 
for accuracy. The series are edited by Rose 
Wyler, a well known science writer, and a 
former classroom teacher, supervisor, and con- 
sultant in elementary science. The reviewer rec- 
ommends the above titles as unusually fine addi- 
tions to the elementary science library. They will 
serve excellently as pupil readers in the upper 
grades and can be used most effectively in the 
lower grades as science stories to be read to 
children. These are science books that children 
will be checking out of the library to read 
on their own. Each book has illustrations that 
will appeal to children. 

The Hungriest Robin deals with life cycles, 
food habits and migration of birds. Denny 
and Mugs watch a robin’s nest through a tele- 
scope until the eggs are hatched. Then they 
are surprised at the amount of food Robert 
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Robin’s parents bring to him. Robert starts 
to migrate southward with other robins but an 
injured wing makes him return to his old 
home. The story has an unusual ending that 
will delight children. The book is intended for 
grades 3 and 4. 

The Marvelous Magnet emphasizes some of the 
fundamental principles of magnetism. Alice has 
selected the topic magnets to talk about to her 
classmates. Fortunately her brother Ken finds 
an old radio set from which he takes a powerful 
magnet. This radio magnet with some smaller 
old ones he has, enables him to teach Alice 
many experiments bringing out the principles of 
magnetism. He even makes a telegraph set and 
is well on his way to becoming a radio “ham.” 
This book also has a surprise ending. The 
book is designed for grades 3 to 5. 

Flower Box Surprise is a rather unusual story 
about growing plants in a city. Essential con- 
ditions for plant life and the economic value 
of plants are emphasized. The story will sug- 
gest to children many experiments with seeds. 
Carol lived on a crowded city street where there 
was no room to grow plants except in a flower 
box. Carol’s enthusiasm with her flower box 
may become contagious to children who read 
this story. Many disappointments follow as 
Carol cares for her flower box. Finally, she 
has only one plant left. —A “tree” the children 
call it (proves to be a castor bean). But it 
wins a prize at the school plant show. The 
story is about grade 3 to 5 in difficulty. 

Oliver Sounds Off brings out some of the 
fundamentals of sound. It suggests a number 
of simple experiments in sound. Oliver Ott was 
the science genius of Harmony Villages. And 
did he have ideas! They did not always work 
out as Oliver and his friends Link and Adele 
planned, but they were usually thrilling. For 
example, his flying bicycle, talking books, and 
the fire alarm. Oliver with his unusual curi- 
osity and great interest in science will probably 
one day become the great scientist that he 
plans to be! The book is about grade 4 to 6 
in difficulty. 

Skinny Joins the Circus brings out the values 
of a balanced diet for animals, people, boys, 
and girls. Chet a boy from an earthquake famine 
region in South America joins his uncle’s circus. 
Here he is immediately called Skinny. Even 
his pal Sonny could not get him sufficiently 
interested in circus activities to want to eat 
desirable foods. Skinny did become a close 
friend of Coco, the circus cook. Finally Coco 
proves to Skinny the desirability of the proper 
kinds of food. This knowledge not only makes 
his nickname inappropriate but also makes him 
the hero of the circus. In difficulty, the book 
is about 4 to 6 grade level. 

Planet X will delight the many “space-minded” 
youngsters of today. It stresses the need for 
accurate scientific information in the conquest 
of space. The story centers around the Lowell 
Observatory on Mars Hill in Flagstaff, Arizona. 
(Having taught at Flagstaff and been on Mars 
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Hill a number of times, the reviewer can vouch 
for the accuracy of the region described.) Cope 
(nickname for Copernicus) is determined to 
be an astronomer and some day discover Planet 
X. Cope has some rabbits that he plans to use 
as pre-tests for rocket plane experiments. Red 
and his gang, interested in fake rocket ship 
stories, are at first antagonistic to Cope and 
Sam. However, they soon learn real science 
activities relating to space ships are much more 
interesting. This book is about grade 4 to 6 
in difficulty. 


Ops, Heten D. Kristy and the Frosty Pack- 
ages. New York: Julian Messner, Inc., 1952. 
60 p. $1.50. 


This is the story of frozen and canned foods. 
The scene of the story is southern New Jerscy. 
Here Kristy is very unhappy because she cannot 
work on a vegetable farm or in the frozen 
food factory like her best friends do. She and 
her parents had come to this country only re- 
cently from Estonia and she so much wanted 
to work as her father and mother did. The story 
of how she finally found a job as a baby-sitter 
is built around the freezing and canning of 
beans, peas, asparagus, and corn. A great deal 
of information is given about the frozen food 
industry. The textual material is illustrated by 
Ursula Koering. The book is suitable reading 
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material for intermediate grade children, for 
resource material in frozen foods, and for a 
story to be read to primary children. It would 
make an excellent addition to the elementary 
science book shelf. 


LuckHArbT, Mitpreo G. Merrily We Roll 
Along. New York: Julian Messner, Inc., 
1952. 64 p. $1.50. 


Merrily We Roll Along is a story of trucks, 
trucking, and highway control. Valuable in- 
formation is given about one of our most im- 
portant means of transportation and freight 
carrying. It tells where they go, what they 
carry, why they travel at night, and some of 
the different types of trucks. Methods of safety 
are stressed. The story is built around the 
activities of a little boy named Doug who 
visits his uncle and aunt who run a diner 
catering to the truck drivers. The textual 
material is illustrated by Harve Stein. 

Altogether this is a delightful story, suitable 
for resource material on trucks and transporta- 
tion, for supplementary reading by intermediate 
grade children, or as a story to read to primary 
children. It will make a fine addition to the 
elementary science book shelf. 


Jounson, Entp. The Three J’s. New York: 


Julian Messner, Inc., 1952, 63 p. $1.50. 


Jean, Jessie, and Jo were three little girls 
who were so much alike that only their mother 
could tell them apart. Hence they were called 
the Three J’s. Aunt Bessie comes to stay with 
them when their mother goes to be with the 
father at a military camp. The three J’s are 
taught how nice it is to play and work together. 
Soon they love it and their mother is delighted 
when she and daddy return home. 

The book will prove delightful reading mate- 
rial to children in the first or second grade. 


Osswa.p, Epiru, AND REeep, Mary M., My Dog 
Laddie; SoNDERGOARD, ARENSA, AND REED, 
Mary M, Biddy and the Ducks; Osswatp, 
EpitH, AND Reep, Mary M., Frisky, the Goat; 
The Little Crow; Little White Rabbits; Son- 
DERGOARD, ARENSA, AND REED, Mary M., Fun 
for Fidelia; Peanuts the Pony; Osswa op, 
EpirH, AND Reep, Mary M., Hundreds of 
Turkeys; Shadow the Cat; SoNnpeERGOARD, 
ARENSA, AND REED, Mary M., Maybelle the 
Donkey. Boston: D. C. Heath and Company, 
1951, 32 pages each; $0.40 each, or $4.00 for 
the set. 


The above titles constitute the Health series 
of Our Animal Story Books. Each is paper 
bound with illustrations in color that will appeal 
to boys and girls of the first grade or the 
beginning of the second grade. These are ex- 
cellent books for supplementary . reading—first 
by the teacher at the beginning of the year and 
later on reading by the pupils themselves. The 
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stories are lively, showing the various animals 
in real situations. The illustrations in color are 
a very important part of each book and will 
delight the children. The vocabulary is carefully 
graded and there is a desirable amount of 
repetition. The above titles are listed in the 


order of their difficulty. Children will love 
these books! Miss Reed formerly taught in 
Teachers College, Columbia University. Miss 


Sondergoard is a teacher in the Bronxville, New 
York, Public Schools. Miss Osswald now 
teaches in the University of Toledo. 


Zim, Herpert S. Science for Children and 
Teachers. Washington, D. C. (1200 15th 
Street, N.W.), Association for Childhood Edu- 


cation International, 1953. 55 p. $0.75. 


Elementary teachers who are now teaching 
elementary science or those who are thinking 
about adding elementary science to their class- 
room teaching will find this as fine an aid as 


has been published. Briefly, concisely, it touches. 


upon nearly all phases of teaching science in 
elementary schools. 

Dr. Zim discusses the philosophy underlying 
the teaching of elementary science, its major 
purposes and contributions in modern elementary 
education, how it can be worked effectively into 
the school program, the materials that may be 
used in teaching elementary science, the place 
of textbooks and written materials, community 
resources in teaching elementary science, evolu- 
tion of the elementary science program, and 
example of what some teachers are now doing 
in their classrooms. 

Dr. Zim stresses many points that are of 
great importance in an effective elementary sci- 
ence program. Science involves observations and 
should have a problem-solving approach. Pupils 
need to learn how to discover facts for them- 
selves. If children are to develop scientific 
attitudes they must have personal science expe- 
riences. Elementary science can be made to 
operate in what may seem to be an already 
over-crowded curriculum. 

There are rather extensive lists of useful 
non-science materials as well as science materials 
that teachers may use. Names and addresses of 
supply houses are given. The use of textbooks, 
work books, trade books, reference books, maga- 
zines, free and low cost materials are discussed. 
A brief list of selected science books for ele- 
mentary school use is included. 

Teachers need to make more effective use 
of community resources, science health agencies, 
organizations, persons. 

Dr. Zim is professor of science education at 
the University of Illinois and is one of America’s 
best known writers of science books for ele- 
mentary school children and science reference 
guides for teachers. 

It would be most fortunate if every elementary 
teacher in the county could read and _ have 
access to this unusually fine publication. The 
reviewer recommends it as one of the finest 
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publications on science for children and teachers 
in the elementary school. 


Burnett, R. Witt. Teaching Science in the 
Elementary School. New York (232 Madison 
Avenue): Rinehart and Company, Inc., 1953. 
529 p. $5.75. 


The author states that this book on teaching 
science in the elementary school is designed 
to “overcome” two difficulties: first, because 
the typical elementary school teacher feels in- 
adequately trained in science, he hesitates to 
undertake science experiences with children from 
fear of failure and embarrassment. Second, 
even though he has overcome this psychological 
barrier, he too often looks upon science as a 
separate subject divorced from other school ex- 
periences. The science “program” is sometimes 
set aside to be offered as a sort of special 
plum akin to a magic show. And science expe- 
riences, on the gadget level, although fun for 
children and teachers alike, fail to achieve 
the rewarding goals that are inherent in science 
when it is recognized as an integral part of 
the life of the child and of other school 
experiences. 

Part I of this book analyzes the place of 
science in the elementary school program. It 
explores the nature of science and interprets 
the literature of child development. It focuses 
upon the meanings of science in terms of the 
child and his world. It emphasizes the practical 
more than the theoretical aspects of teaching 
elementary science. This is evident from the 
chapter headings: The Nature of Science and 
of the Child; The Child’s World and the School ; 
The Goals of Science Teaching; The Place of 
Science in School Experiences; Science in the 
Elementary Curriculum ; and Equipment and Ma- 
terial Facilities for Teaching Elementary School 
Science. 

Part II deals with science content and expe- 
riences for the elementary school. Because the 
usual teacher needs more help in physical science 
than biological science, there is greater emphasis 
on this area than on the biological area. Here 
explanation and discussion are integrated nicely 
with experimentation and activities. The con- 
tent selected from the various fields of science 
seems to have been very well selected. A fairly 
good comprehension of the science content here 
presented will give the elementary teachers in 
most science situations the adequate science 
knowledge she needs. 

The reviewer believes that this is a book 
that will prove to be most useful to both 
prospective and in-service teachers. Most teach- 
ers will appreciate the practical emphasis. The 
science content has been written to fill recognized 
needs. They will also probably equally appre- 
ciate the rather brief references to further 
readings in the professional content field and 
the quite moderate references to further reading 
in the science content areas. The many excel- 


Book REVIEWS 287 





TEACHING SCIENCE IN 
THE ELEMENTARY SCHOOL 


By R. Will Burnett 


University of Illinois 


A new book for the elementary teacher 
in which science teaching as an integral 
part of the total program is emphasized 
throughout. An introductory section con 
siders the place of science in the elemen 
tary school and how it should be incor 
porated into various curriculum patterns. 
Part II goes on to present a rich variety 
of experiences for elementary instruction, 
none of which require a science back 
ground for the teacher. The book is pro 


fusely illustrated. 





541 pp. $5.75 
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lent illustrations in the science content area will 
also be appreciated. Altogether this is an un 
usually well-planned, well-balanced, well-written 
book that will have extensive use among in 
service teachers, school administrators and col 
lege teachers of elementary science methods 
courses. The author, Professor R. Will Burnett 
is a well known teacher of science methods 
courses, writer, and research worker. He is a 
member of the College of Education at the 
University of Illinois and Science Editor of the 
World Book Encyclopedia. He is author of 
To Live in Health, Life through the Ages, 
Biology for Better Living (with Bayles), Nex 
World of Science (with Jaffee and Zim), Edu 
cation of Science Teachers (Co-author), Educa 
tion in Wartime and After (Co-author), Opin- 
ions of Teachers on Some Significant Issues, and 
Controlling Prejudices Through Science Teaching 


ACE Epirion. A Bibliography of Books for 
Children. Washington, D. C. (1200 Fifteenth 
Street, N.W.): Association for Childhood 
Education International, 1952. 103 p. $1.00. 


In this compilation of books for pupils and 
teachers in the elementary grades, books are 
listed under a number of large headings with 
author’s name, title of book, publisher, date, 
price, and age level. The books are completely 
indexed by title and there is also a published 
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“Seasons, Weather 





and Climate” 











For Later Je 


Elementary and 
Junior High 


index giving the address. Many science titles 
are included under: Animals of All Kind, and 
Science (the latter with many subdivisions). 
More pages are devoted to titles of science books 
than any other area, indicating the extent to 
which science is stressed is this compilation. 
Teachers in elementary schools will find this 
an unusually fine source of information when 
ordering books for the school library, the class- 
room, and selecting books for various types of 
units, but especially those relating to science. 


Gross, ErizAsetH H. Children’s Books. Wash- 
ington, D. C. (1200 Fifteenth Street, N.W.) : 
Association for Childhood Education Interna- 
tional, 1953. 44 p. $0.50. 

This is a compilation of children’s books 
costing not over eighty-five cents. Books are 
listed under a number of major headings with 
title of book, author, publisher, price, and brief 
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text to add meaning to the visualiza- 
tion. Simple experiments are suggested 
for class use. A summary and questions 
appear at the end of each filmstrip. 
Priced at $26.40 complete kit — $5.70 
per filmstrip. Ask for preview. 


JAM HANDY 
School Oeganszalior 


2821 East Grand Boulevard - Detroit 11, Michigan 


Ate 


Filmstrip Series in Color 


Seasons" 
“What Is Weather?” 


“What Makes the 
Weather?” 


“Climate"’ 


— —with 179 Lighted Pictures 
we Through rich, color artwork, these five 

a filmstrips vividly represent the basic = “Our Earth in 

. concept of weather, the seasons, and Motion" 

oo. climate. “The Sun and Our 







description. There is a title index and address 
of publishers at the close of the book. A number 
of titles are listed under Science and Books 
About Animals. 

Elementary school teachers will find this list- 
ing important when ordering library or classroom 


books and in developing various units of subject 

matter. 

3RENNER, ANITA. A Hero by Mistake. New 
York: William R. Scott, Inc., 1953. 44 p. 
$2.00. 


This is the story of a frightened Indian who 
lived in a little Mexican village. Dionisio was 
afraid of most everything but became the hero 
in spite of himself. Jean Charlot’s pictures are 
typically Mexican. Both author and illustrator 
have lived many years in Mexico. The book 
is intended for the primary grades. 
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For Teaching Basic Electricit 
CROW MODEL 100G DEMONSTRATION KIT 
TYPICAL COMMENTS OF USERS 
“Really a fine thing for teaching electricity.” 
“With it I can demonstrate what would otherwise require much talking, in a few 
minutes.” 
“The Manual is as excellent as the equipment.” 
Our Model 100-G Kit was designed for teaching basic or elementary electricity. Ideal for lecture demon- 
strations before small groups or for student experiment purposes. 
Furnished complete with illustrated text-manual. 
Write for free illustrated bulletin. 
UNIVERSAL SCIENTIFIC COMPANY, INC. Box 336K—Vincennes, Ind. 
BEUSCHLEIN, MuRIEL, AND SANDERS, JAMES M. annotated listing. The annotations vary from 
Free and Inexpensive Teaching Materials for two to six lines, more often three or four, 


Science Education. Chicago: Chicago Schools 


Journal, 1953. 48 p. $0.10. 

This pamphlet is a supplement to the January— 
February 1953 Chicago Schools Journal. Brief 
descriptions are given to the alphabetically listed 
free materials. Address is given for each specific 
firm. Materials listed by the authors are be- 
lieved to be of real value in classroom teaching. 

All sorts of free materials are listed such 
as those relating to animals, farm animals, 
astronomy, atomic energy in science conservation, 
health, safety, trees, and so on. Teachers in 
elementary junior high school, and 
senior high school will find this a most useful 
pamphlet. 

Both Mrs. 
members of the science faculty of the Chicago 
Teachers College. Mrs. Beuschlein is a member 
of NARST. 


sche ¢ Is, 


Beuschlein and Dr. Sanders are 


McLaveniin, THomas J. Combined Book Ex- 
hibit. New York (950 University Avenue) : 
Thomas J. McLaughlin, 1953. 60 p. 


This is a booklist for children and young 


people. The general theme is Learning to Live 
in 1953, Basic Relationships of Life. The books 
are a_ selected, classified graded and briefly 


There are two major headings, Learning to Live 
with Yourself and Learning to Live with Others. 
Each of these is divided into sub-headings. Titles 
under each sub-heading are listed in order of 
grade placement. Copyright dates of books listed 
go through 1952. A total of 935 titles are listed 
Librarian and elementary should find 
this a usable list of books for ordering books 
and using as resource material. Books are listed 
by author, title, date of publication, publisher, 
price, grade placement, and annotation. A list 


teachers 


of publishers and their address is given on 

the last page. 

MacGrecor, Etten. Miss Pickerell and the 
Geiger Counter. New York: Whittlesey 
House, McGraw-Hill Book Company, 1953 
123 p. $2.25. 

Readers of Miss Pickerell Goes to Mars will 
be equally thrilled in reading Miss Pickerell and 
the Geiger Counter. Both are science fiction 
books that accurately keep the science facts 


straight and teach a lot of science at the same 
time and in a way that boys and girls will be 
delighted. Miss Pickerell is an amazing person 
but not a whit more so than her amazing cow. 
Boys and girls are hearing a lot about atomic 
energy, Geiger Counters and atomic air raid 
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safety precautions. This book will help to make 
all of this more understandable. 

Here’s one science fiction book that the re- 
viewer can highly recommend as an excellent 
addition to the grammar grade-junior high 
school science library. High school teen-agers 
will like it, too. 


Frost, Frances. Rocket Away. New York: 
Whittlesey House, McGraw-Hill Book Com- 
pany, 1953. 48 p. $2.00. 


This is a space-adventure book for 6-to-10 
year olds. It is an account of an imaginary 
rocket trip made by David and Jean when they 
visited the planetarium one afternoon. The plan- 
etarium tried to make the trip as true as 
possible to an actual trip. There are detailed 
pictures by Paul Galdone. There is a foreword 
by Robert R. Coles, Chairman of the Hayden 
Planetarium. 

Near the end of the book and also on the 
back flap of the jacket is an official Hayden 
Planetarium Application for an interplanetary 
Tour Reservation to the Moon, Mars, Jupiter 
and Saturn—one or even all four. About 25,000 
persons have signed already for this tour if and 
when. Many primary children will enjoy this 
space-trip book, accurate as to scientific facts 
and conditions believed existing on the moon. 


SeLtsAM, Mitiicent. All Kinds of Babies and 
How They Grow. New York (8 West 13th 
Street): William R. Scott, Inc., 1953. Un- 
paged. $2.00. 


This is another delightful elementary science 
book for primary children by the author of 
All About Eggs. All kinds of babies are born 
into the world every minute of every day. Some 
babies look exactly like their parents while some 
babies so differ in appearance from their parents 
that one could not tell what they were if that 
were the only way to identify them. 

The colorful illustrations by Helen Ludwig 
are actually a more important part of this book 
than the quite brief textual material. 


ScHNEIDER, HERMAN, AND NINA. Science Fun 
with Milk Cartons. New York: Whittlesey 
House, McGraw-Hill Book Company, 1953. 


159 p. $2.50. 


It seems almost unbelievable that a rather 
large book could be written around the use of 
milk cartons in creating materials to be used 
in elementary science experiments. This book 
shows so many things that can be made from 
milk cartons: bridges, dump trucks, railroad 
cars, boats, elevators, canal locks, hoppers, and 
so on. Paper clips, string and a few other 
cheap, simple materials are the only extra 
materials that boys and girls need to have a lot 
of fun constructing things that will illustrate 
many important principles in science, especially 
those relating to machines. Simple, detailed 
directions are given to build the models. Com- 


plete and easy-to-understand drawings by Jeanne 
Bendick are am essential part of the book. This 
book is an excellent one for the elementary 
science book shelf. 


GRUENBERG, SipontE M. The Wonderful Story 
of How You Were Born. Garden City, New 
York: Hanover House, 1952. 39 p. $2.00 


Teaching sex education to five-to-ten-year olds 
by parents and teachers has been a vexing prob 
lem always. Just what to say and how to say 
it has perplexed many a parent and _ teacher. 
This book would seem to be the best solution 
and approach yet offered. Educators, psychol- 
ogists, religious leaders and teachers who have 
read this book commend it as an outstanding 
contribution. It is an honest, sympathetic, in- 
telligent approach. The material may be read 
by the older children and discussed with both 
younger and older children by the parents. On 
the inside of the jacket the author answers 
questions about when and how to use the book. 

Mrs. Gruenberg is the mother of four chil- 
dren and the grandmother of ten grandchildren. 
The contents are based upon her own experi- 
ences with her own children and grandchildren. 
Mrs. Gruenberg is a well known leader in 
the field of child development and parent edu- 
cation. For more than 25 years she served as 
Director of the Child Study Association of 
America, for which she is now Special Con- 
sultant. She is a well known writer, her books 
including: We the Parents, Your Child Today 
and Tomorrow, Your Child and You, Favorite 
Stories Old and New, and More Favorite Stéries 
Old and New. 


Zim, Hersert S. The Sun. New York: Wil- 
liam Morrow and Company, 1953. 64 p. $2.00. 


This is the twelfth in a series of science 
picture books by Zim. Other titles previously 
reviewed in Scrence Epucation are: Alligators 
and Crocodiles, Elephants, Frogs and Toads, 
Golden Hamsters, Goldfish, The Great Whales, 
Homing Pigeons, Lightning and Thunder, Owls, 
Rabbits, and Snakes. The Sun continues the 
excellence of these earlier books. Dr. Zim an- 
swers many questions children often ask about 
the sun. Much factual information is included 
in the discussion and diagrams. Excellent illus- 
trations by Larry Kettelkamp are an integral 
part of the textual material. 

The text and pictures include such information 
as distance of the sun, its temperature, com- 
position, source of sun’s heat, size of sun, 
weight and density, sunspots, corona, effects of 
sunspots, weather and the sun, use of solar 
energy, tides, eclipses, and the sun among the 
stars. 

Fourth to sixth grade children should find 
the textual material quite readable. This is an 
excellent reference and resource book for ele- 
mentary pupils and teachers. It is highly rec- 
ommended for the elementary science book shelf 
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ScHLEIN, Miriam. The Four Little Foxes. 
New York: William R. Scott, Inc., 1953. 
Unpaged. $2.00. 


This is a story about four little foxes who 
grow up. The story has some unfortunate 
conversation elements that most elementary sci- 
ence teachers will object to quite vigorously. 
This is unfortunate because the talking between 
the foxes is unnecessary, spoiling an otherwise 
delightful book. The situations could have been 
handled so easily without conversation. Other- 
wise the book is a delightful book for children 
in the primary grades. There are unusually 
appealing illustrations by Luis Quintanilla. 


Zim, Hersert S. What's Inside of Animals? 
New York: William Morrow and Company, 
1953. 32 p. $1.75. 


This is a first book in zoology using both large 
type and smaller type—describing what is inside 
of animals. Each animal is discussed in inter- 
esting textual material which is illustrated in color 
by Herschel Wartik. Types of animals described 
in order are: microscopic animals, clam, starfish, 
worm, grasshopper, fish, frog, and dog. 

Intermediate or upper grade children should 
readily read the textual material. This is an 
excellent book for the elementary science book 


shelf. 


Zim, Herpert S. What's Inside of Engines? 
New York: William Morrow and Company, 
1953. 32 p. $1.75. 


With easy to read text and illustrations in color 
by Raymond Perlman, this book explains clearly 
what makes engines run—steam, gasoline, diesel, 
steam turbine, jet engines, rockets, and atomic 
pile. 

One is not likely to find a more concise, more 
clearly written, better illustrated bock on the 
operation of engines that is suitable to youngsters 
in the grades. On the other hand most elementary 
science teachers will find this a fine book, too. 
It is highly recommended for the elementary 
science book shelf. 


Wyter, Rose. The First Book of Science Ex- 
periments. New York: Franklin Watts, Inc., 
1952. 69 p. $1.75. 

Sixty-two experiments suitable for elementary 
grade boys and girls are described in this book. 
Materials required are those found around hom 
or in the ten-cent store. The experiments de 
scribed are based on the author’s series in Story 
Parade entitled “Prove It Yourself.” The book 
discusses what an experiment is, setting up your 
own experiments, experimenting as a hobby, and 
a check list of equipment. There are experiments 
on the air around us, why the weather, plants, 
electricity and magnetism, chemistry, and light. 

Numerous illustrations by Ida Scheib add much 
to the clarity of the textual material and the fun 
of reading the book and doing the experiments. 
Elementary science pupils and teachers will enjoy 
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and appreciate this most helpful book. It is recom- 
mended most highly for the elementary science 
book shelf. 


BLEEKER, SonrA. The Crow Indians. New York: 
William Morrow and Company, 1953. 156 p 
$2.00. 


The Crow Indians were hunters of the northern 
plains. Originally the Crows lived in Southern 
and southeastern Montana and Northern Wyo- 
ming. The buffalo that roamed the central 
plains determined their lives as they depended 
upon it for food, clothing, shelter, tools, imple- 
ments, and fuel. Other animals contributed only 
incidentally to the lives of the Crows. As the 
buffalo wandered in search of grass, so did the 
Crows as they followed the buffalo, setting up 
their skin-covered tepees as they made a tempo 
rary new home. The Crows did no farming. 

The author described the daily lives of boys 
and girls, the organizing and carrying out of 
buffalo hunts, dress customs, and legends. The 
Crows became magnificent riders after the 
Spaniards brought horses to North America. 
The tribe’s history is brought up to the present 
time. 

All of the Bleeker Indian stories are in the 
Morrow Junior Book series and are unusually 
fine books for teen-agers—having a tinge of ad 
venture to them that youngsters ten years and 
up will appreciate. 


BLEEKER, SontA. The Cherokee. New York 
William Morrow and Company, 1952. 159 p 
$2.00. 


This Morrow Junior Book is- another of the 
Bleeker series on Indians of North America 
Indians of the Longhouse (Iroquois), The Sea 
Flunters (Indians of the Northwest), and The 
Apache Indians have been reviewed previously in 
Science Education. 

The Cherokees were Indians of the mountains 
Originally the home of the Cherokees was in 
northern Georgia, western North Carolina, east 
ern Tennessce, northwestern Alabama and parts 
of Kentucky, Virgina, West Virginia and South 
Carolina. The Cherokees were hunters and 
farmers and athletically built and inclined As 
in all of her stories, the economic, peaceful, every 
day life of the Indians is described. It is in 
this respect that this series of books probably 
affords a more true picture of Indian life as 
they lived it than do so many other Indian 
books that have emphasized the war-like quali 
ties of Indians. An important part of the book 
is devoted to a description of a ball game be 
tween two divisions of the Cherokees. Thei 
weapons, utensils, clothing, food and its prepara 
tion, the activities of young Cherokee boys, and 
the activities of young Cherokee girls are de 
scribed. One chapter is devoted to the life of 
Sequoya and his Cherokee alphabet Che last 
chapter describes the well known Trai! of Tears 
in which the Cherokees were forced from their 
mountain homes to cross the Mississippi to Okla- 
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homa. So many thousands died along the way 
—one of the most shameful, blackest pages in 
American dealings with the Indians. The story 
ends with a description of present Cherokee life 
in Oklahoma. 


New 
1953. 


Robins In the Nest. 
Morrow and Company, 


Ouive L. 
William 


$2.00. 


EARLE, 
York: 
64 p. 
This is a delightfully told story of one of our 

most common and interesting birds the Robin. 

The story centers around the activities of a family 

of Robins as the parents rear their young: the 

return from the South, the nest building, the 
protection given by the parents, the hatching 
of the eggs, the feeding of the young, the early 
attempts at flight, and so on. Unusually attrac- 
tive pictures by the author are an integral part 
of the story. Second graders should thoroughly 
enjoy reading this book. It is recommended as 

a fine addition to the elementary science book 

shelf. 

Science Education readers will recall reviews 
of the author’s earlier equally delightful books 
State Birds and Flowers, Birds and Their Nest, 
and Thunder Wings. 


New 
80 p. 


LatHRop, Dororny P. Let Them Live. 
York: The Macmillan Company, 1951. 
$2.00. 


[his book on wild-life conservation will be 
thoroughly enjoyed by boys and girls of grammar- 
grade-junior high school age. The author shows 
a deep love and understanding of the animals she 
describes. She appeals to boys and girls to 
true friends of the animals as she so 
clearly shows she is herself. Her enthusiasm is 
likely to be most contagious! There is no better 
way to teach real conservation! Boys and girls 
will have a more sympathetic understanding of 
the lives and habits of many fast-disappearing 
wild animals. 

There are nineteen full page 
black and white by the author. 
to the attractiveness of the book. This is a 
recommended book for intermediate grade 
through junior high school boys and girls. It is 
excellent as a resource book and for supplemen- 
tary reading by pupils. 


bec« yme 


illustrations in 
These add much 


VINAL, WiLL1AM GouLtp. The Outdoor School- 
room for Outdoor Living. Cohasset, Massa- 
chusetts ( Vinehall R.F.D.): William G. Vinal, 
1952. 69 p. $1.00. 


This is primarily a workbook for teachers— 
teachers at all levels of the public schools and 
other adult teachers of such groups as Boy 
Scouts, Girl Scouts, Camp Fire Girls, Camp 
leaders, club sponsors, and so on. Conservation 
receives major stress throughout. Thirty con- 
cepts on outdoor schoolrooms and conservation 
education are given. Classroom teachers should 
make use of more outdoor facilities in their 
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teaching, especially science and conservation 
teachers. The author says that schoolgrounds 
should become wild life sanctuaries. Elementary 
schools are a good place to begin. Many 
practical projects are suggested that teachers 
on all levels (or even. the principal), 
either as individual, group, or class, or 
even all-school projects. P.T.A., Izaak Walton, 
Wild Life and Civic groups could _ well 
sponsor such activities. In many instances the 
groups do as the author points out in numerous 
examples. Altogether this is an excellent pam- 
phlet for all science teachers. Its emphasis on 
practical conservation is a most desirable stress. 

The author, known by his close friends as 
Cap’n Bill Vinal, has been one of America’s best 
known conservation and outdoor-life leaders for 
many years. He is personally known by many 
readers of Science Education. He is professor 
of Nature Education at Boston University, 
Sargent College. 


Blue Book of l6mm Films. Chicago (64 E. Lake 
Street) : Educational Screen, Inc., 1953. $2.00. 


This is the twenty-eighth annual edition of 
what was formerly titled “1000 and One, The 
Blue Book of Non-Theatrical Films.” Approx- 
imately 7500 titles are listed, of which 1100 are 
new. Many of the titles are free films and they 
include all subjects. They are classified accord- 
ing to subjects under 183 headings. Many of 
the titles are science films. There is a brief 
description of each film. Also all of the films 
are listed alphabetically. Sources of the films 
are given by a code number, the sources with 
address being included in a separate listing. 

All teachers will find this the most complete 
listing now available of silent and sound films 
suitable for classroom use. 


Larrick, Nancy. See For Yourself: A First 
grade Book of Science Experiments. New 
York (55 Fifth Avenue) : Aladdin Books, 1952. 
48 p. $2.00. 


Children from eight years up will enjoy doing 
the science experiments described in this book. 
Illustrations in color by Frank Jupo add both to 
the attractiveness of the book and a better under- 


standing of the experiments. The experiments 
have mainly to do with air and water and may 
be carried out by materials usually found in the 
kitchen. The experiments are the usual ones, 
but sometimes described with a different slant. 
Each is used to show or explain one or more 
properties of air or water, e.g. condensation of 
moisture on a cold glass, air occupies space, air 
moves, air exerts pressure, making a pinwheel 
move, air lifts things, air expands when heated, 
fire needs air, water goes into and comes out of 
the air, frost, clouds, windmill, rain, and so on. 

See for Yourself will make a fine addition to 
the elementary science book shelf and serve both 
pupils and teachers as a source of easy-to do 
experiments. 








